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RUSSIAN  AND  ENGLISH  TRIGONOMETRIC  TUNCTIONS 
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Pages  1-29. 


PAEIO  ENGINEEHING  SYSTEM  CF  ShCFT-FANGl  NAVIGATION.  PSBN-2.  Is 
affined  UliZ  [99sp4  - Administration  of  Educaticnal  Institutions)  the 

IGA  of  the  USSE  as  toxthock  foi  the  technical  schools  of  the  civil 
aviation. 


Pages  1-29. 
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Fage  2. 


Radio  engineprt  ing  system  oi  the  shcrt-cange  navigation  of 
BSBN-2.  Yakovlev  Ye.  H.  , Klepikov,  A.  N.,  Shteynberg,  A.  L., 
Mcrgukov,  L.  f,,  Fedorov,!,  k.  Publishing  house  the  ♦'transport'*,  of 
1971,  page  1-220. 


In  the  book  are  set  forth  designation/purpcse  the  composition 
and  the  operating  principle  of  systc-ni  FSBN-2,  is  given  detailed 
description  of  the  schimatic  diagrams  of  all  devices  and  blocks  of 
ground-tascd  radio  htaccn.  Is  given  the  shcrt  irformation  about 
aircraft  oggipment  cf  system  RSEN-2,  are  illuminated  the  operating 
principles  of  individual  blocks  ami  also  the  interaction  of 
ground-based  and  aircraft  ecuipment. 

The  book  is  int<=r.ded  as  textbook  fcr  air  technical  school  of  the 
special  service  of  rhe  civil  aviation.  It  can  te  used  by  technical 
perscnr.ei  of  civil  av.aticr,  VVS  [ 99sp03  - Air  Force]  and  DOSAAF 
[99spCG  - All-union  Voluntary  Society  fcr  Assistance  to  the  Army,  Air 
force,  and  Navy.  Fig.  1G7,  Table  1. 


« p 
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Page  3.  Chapter  1, 


GENERAL  INFORMATION, 


irpose  acd  technical  specification. 


The  radio  engineoring  syst.eni  of  the  shcrt-tange  navigation  of 
BSBN-2  is  intended  for  setting  up  in  airports  and  on  the  aircraft  of 
the  civil  aviation.  It  provides  piloting  in  ccitplex  aeteorological 
conditions  with  the  day  and  at  right. 


System  RSBN-2  consists  of  the  ground-based  omnidirectional 
azimuth-ranging  radio  ocacon  and  the  aircraft  equipment,  which  make 
it  possible  to  dotermin*-  on  aircraft  the  current  polar  coordinates  - 
azimuth  and  slant  rang-  relative  tc  the  site  cf  installation  of  radio 
beacon.  Data,  obtained  by  the  aid  of  system  RSEN-2  measured  are 

continuous  with  hijr;  accuracy,  and  also  the  date  on  height/altitude, 
rate  and  the  course  of  aiicxaft,  dc'tGrmined  cn  the  corresponding 

insti cments,  tiiey  it  rossir.le  to  crew  to  sclve  the  following 

piloting  and  riavigational  jrotieirs: 
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air  navigation  in  any  rectilinear  direction  (aziaiuth)  , passing 
through  the  point  of  setting  radio  beaccn,  and  also  on  the  orbit  of 
an  arbitrary  radius  on  the  limits  of  the  range  of  systeo; 


air  navigation  on  any  rectilinear  route,  net  passing  through  the 
point  of  setting  radio  beacon,  with  the  aid  of  computer  (SEP) ; 


recovery  to  greund-based  reference  points  with  the  indication  of 
approach  and  torgue/monient  cf  the  flight/span  of  each  reference 
point ; 


the  drive  of  aircraft  into  point  it  began  decreases  with  cloud 
penetration  cn  that  which  was  assigned  for  this  aircraft  type  cf 
trajectory ; 


continuous  position  findir.vg  cf  aircraft  ften  the  obtained 
instantaneous  valuf^s  of  azimuth  and  slant  range; 
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crosstalk  of  the  call  signals  of  radio  beacon,  coded  on  Morse 

code. 


On  radio  beacon  there  is  a plan-posit icn  indicator  (PPI)  and 
connected  VKF-  radio  station  fiSIU-4.  On  PFI  dispatchers  or  technical 
personnel  can  determine  the  polar  coordinates  cf  the  aircraft,  which 
work  with  this  radio  neaccn,  and  realize  their  individual 

reccgnition,  but  with  the  aid  of  the  radiostaticn  RSIO-4  carry  out 
two-way  VHF-commun icaticn/ccnnection  with  aircraft. 


In  system  RSBN-2,  is  provided  the  siiniltaneous  transmission: 


in  direction  aircraft  ,*  the  earth/grcur.d : inquiring 
range-finders  signal  response  signals  tc  gtcund-based  NKO  [99sp3  - 
People's  Ccmmisariat  of  Defense],  the  identification  signals  of 
aircraft ; 


in  direction  the  oartb/gccund  - the  aircraft:  the  azimuth 


m 
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signals  o£  omnidiCGctional  radio  beacon,  sufpctting/reference  signals 
"35"  and  "36",  of  response  cf  range-finders  sigral,  two-degree 
(identification)  signals  of  raaio  beacon. 


FCGTNOTE  Here  and  throughout  hearth  by  "signals"  are  implied  the 
lowe ntuffl/iaipuise/p ulses  of  high  and  interniediate  frequency 
(radicpulses)  . ENDFCOTMOTE. 


Cage  4, 


All  transmitters  and  the  hetetodyres  cf  receivers  have  the 
cuartz-cryrta 1 control  of  carrier  ireguencies,  which  wakes  it 
possible  to  produce  untuned  compuricaticn/ccnnection,  the  rapid  and 
reliable  exchange  cf  frequercy  channels  in  flight. 


Iransmitter  P-200K  of  aziB,uth  signals  works  in  the  wode  of 
ccntinuous  omission/r suiatior. , while  transmitter  P-20A  - in  pulsed 

operation  (bcth  on  ti.-  Irtgutncy  channels).  The  separate 

transmission  of  reference  signals  "35"  and  "36"  is  provided  with  the 

aid  ef  tfco-pulse  code. 
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IransBiitter  P-20D  of  the  repeater  of  range  finder  operates  on  a 
pulsed  basis  at  freguencies  of  those  occupying  band  28  MHz. 

Ihe  inquisitor  of  range  (SzD)  issues  the  inquiring  ranging, 
response  indicator  and  unique  signals  cf  aircraft  on  one  of  the 
f reguency-codo  channels  of  system.  The  aircraft  receptor  of 

range-finders  signal  has  a fcanu,  necessary  for  the  undistorted 
reception  of  the  signals,  emitted  transmitter  F-20D. 


For  the  separation  of  the  signals  cf  the  radio  beacons,  which 
»;ork  at  adjacent  frequencies,  is  utilized  three-pulse  coding.  In  this 
case,  the  frequencies  cf  unique  codes  are  spread  not  less  than  to 
four  frequency  channels.  The  alternation  cf  fcur  records  makes  it 
possible  tc  avoid  mutual  interferences  cn  adjacent  frequency 
channels. 


IML  .il,i.PWMMJW|J 
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Key:  (1).  Ihe  performance  data  of  radic  beacon*  (2). 

passability/trafficability,  km/h.  (3)  25  cc  the  ground  roads  of  the 
improved  coating.  (4).  Veight  of  auto,  kgf.  (5)  the  power  plant  of 

FES-6,  kg.  (6).  Overall  sizes,  mm.  (7)  in  march  position.  (8)  in 
operating  position.  (9).  Consumption  fica  grid/network  50  Hz,  220/380 

in,  kVA.  (10).  Consumpticn  from  grid/netwcrk  400  Hz,  208  in,  kVA. 

(11)  maximum.  (12)  minimum.  (13).  Fuel/prcpellant;  for  an  auto.  (14) 
diesel  (GOST  [99sp04  - All-union  State  Standard]  4749-49)  or  tractor 
(GOST  305-42),  the  reserve  mobile  fuel  - - 400  kgf,  the  consumption 
of  fuel/propellant  - 145  kgi  on  100  km.  (15)  for  the  diesel-electric 
aggregates  of  power  station  PES-6.  (16)  diesel  (GOST  4749-49)  or 
tractcr  GOST  305-42),  the  reserve  of  the  conveyed  fuel  390  kgf,  of 
ccnsumption  for  1 h works  at  the  nominal  power  17  kgf. 


Content  of  equipment. 


The  instrumentation  cf  system  RSEN-2  is  divided  into 
ground-based  and  aiicr^'-ft.  Ground  equipment  is  installed  in  apparatus 
cabin  and  th»^  mobile  power  plant  PES-6.  This  instrumentation  is 
called  and  ground  radio  beacon  (Fig.  1.2)  and  is  designated  by  RSBN 
2i. 
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In  apparatus  bay  are  placed  the  eyuipsent  for  omnidirectional 
azimuth  radir  beacon  and  repeater  cf  range  finder,  PPI, 
Bcnitcring-measuring  equipment,  the  radio  station  RSIU-4  electrical 
eguipient. 


Equipment  for  the  cmnidire-ctional  azimuth  radio  beacon  of  systei 
BSEN-2  consists  of; 


transmitting  antenna  with  the  narrcw-team  radiation 
characteristic  in  the  horizontal  plane,  which  rotates  at  a rate  of 
100  r/fflin; 


the  transmitting  antenna  with  the  r cndirectional  radiation 
characteristic  in  horizontal  plane; 


the  transmitter  of  E—200M,  working  in  irode/ccnditions  continuous 
generation  and  powering  antenna  with  narrow  radiation  pattern  in 
hcrizontal  plane; 


PAGE 
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the  transmitter  of  p-lOA,  which  operates  on  a pulsed  basis  and 
powering  antenna  with  nondirccted  radiation  characteristic  in 
horizontal  plane  by  reference  signals  "35**  and  ”36”. 


Page  6. 


The  equipment  of  repeater  of  range  finder  includes: 


tiie  receiving  antennas  of  the  upper  and  Icwer  angles; 


ground- cased  receptor  (NPU) , providing  the  reception  of  the 
signals  ct  inquisitors,  decoding,  constant  delay,  the  automatic 
limitation  of  the  charging  c£  the  transmitter  cf  P-20D  the  delivery 
c£  signals  from  aircraft  on  PPl ; 


the  transmitting  antenna  system  of  the  repeater  of  range  finder 
ir.  ncrdircctej  radiation  characteristic  in  horizontal  plane 
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tcansmitter  P-20D  which  operates  cn  a pulsed  basis,  provides  the 
ceding  of  the  inquiring  signals,  obtained  ftoa  receptor,  it  develops 

unique  signals  of  radio  teacen  and  feeds  antenna  with  nondirected 
radiation  characteristic  in  horizontal  plane. 


In  the  assembly  of  the  aircraft  eguipirent,  designated  RSBN  2s, 
they  enter; 


antenna  systems; 


SZD; 


the  aircraft  sensing  transducer  of  aziiuth  and  range  (decay)  , 
tha^  accepts  azimuth  and  reference  signals,  the  response  signals  of 
the  ground-oased  transmitter  of  the  repeater  of  range  finder  and 
inquiring  indicator  sijnals; 


tearing  unit  (DA),  automatically  Beasurirg  the  azimuth; 


ippiww^ 
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range  unit  (BD)  , a utoieatically  measuring  the  range  and  having 
the  device  of  the  programmed  decrease  it  the  aircraft  from  any 
height/altitudes,  which  indicates  to  crew  the  predetermined 
trajectory  of  flight  and  output/yield  tc  the  glide  path  of  landing 

beaccn; 


control  panels  one  of  which  is  established/installed  in  pilot 
(ShchO) , and  another  - in  navigator  (ShchtSh)  intended  for  a control 
cf  aircraft  equipment  of  system; 


the  directly  reauing  instruments  cf  targes  and  azimuth  some  of 
which  is  estanlished/instailed  in  pilot  (PFDA)  a another  - in 
navigator  (PPOA-Sh) , that  idertif y/index  and  counting  off  the  azimuth 
and  the  range  of  aircraft  relative  to  radio  beacon; 


the  combined  flight  irstcuments  (KFP-?),  which  have  the  vertical 
and  hctizcntdl  ar rc v/pointers,  intended  for  pilcting  in  the 
■ode/conditions  of  zero-driving,  and  also  for  instrument  landing  but 
to  the  beacons  of  PFtMG-4  or  SF-50; 
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the  computer,  which  consists  of  the  units  cf  control  (BU)  and  of 

final  adjustment  (side- locking) « that  ensure  flight  in  the  specified 
track  of  any  direction. 


Operating  principle. 


Azimuth  determination  cf  aircraft  relative  to  ground-based  radio 
beacon.  This  determ ina tior  is  realized  ty  the  measurement  of  the  time 
interval  between  the  moment  of  reading,  identical  for  all  aircraft 
which  are  located  in  the  zone  cf  action  of  radic  beacon,  and  the 
torgue/moment  of  the  reception  cf  azimuth  signal  by  each  of  them 
individually. 


In  aircraft  equipment  hSBN  2s  (Fig.  3)  azimuth  signal  is 
fcrm/shaped  during  irrauiaticn  of  aircraft  by  the  antenna  A-1  (Fig, 
4)  which  is  powered  from  the  tiansmittet  F-200  b of  continuous 
emissicn/radiat ion. 
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The  evenly  revolving  antenna  A-1  has  nartcn  radiation  pattern  in 
hcrizcctal  plane,  for  raising  the  accuracy  of  reading  of  azimuth,  the 
rctator  is  stabilized. 


The  taomentuia/iinpulse/pulse,  which  determines  reference  point  in 
aircraft  eguipment  is  fora/shaped  into  that  torque/moment,  when  the 
middle  of  failure  between  the  lobes  of  the  antenna  radiation  pattern 
A-1  is  directed  strictly  tcwara  true  ncrth.  Is  realized  this  as 


<1 


f cllcws 
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iig.  3.  Simplified  block  diagram  of  installed  equipaent. 

Key:  (1).  Decoder  of  supporting/reference  signals-  (2).  Receiver. 
(3).  Block  of  the  measureitent  of  azimuth.  (<l)  . Indicator.  (5). 
Adapter. 


Fig.  4.  Simplified  is  unit  the  diagram  cf  ground-based  radio  beacon. 

Key:  (1).  Directional  antenna,  (2)  sensor  "suppcrting/reference  35", 
(3)  azimuth  transmitter  F-200W.  (4)  the  transmitter  of  reference 

signals  P-20A, 
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Cn  the  axis  of  antenna  imipofcly  are  fastened  the  disks,  which  rotate 
together  by  it.  In  the  citcumf erence  of  disks,  are  evenly  arranged 
ttagnetic  inserts  with  the  aid  of  which  they  are  formed  the 
®omentu»/inipulse/pulses,  conditionally  named  by  supporting /reference 
pulses  "35”  and  ”36".  These  momentuni/iinpulEe/pulses  sisulate 
transmitter  P-20A,  Ihey  are  emitted  by  the  antenna  of  A~2,  which  has 
the  ncndirectionai  radiation  characteristic  in  horizontal  plane. 


The  sensors  of  reference  momentum/impulse/pulses  "35"  and  "36" 
are  established/installed  fc  that  in  tie  direction  of  the  middle  of 
failure  of  the  antenna  radiation  pattern  A-1  in  north 
•Ofentum/impulse/pulses  "35"  coincide  with  mome rtum/impulse/pulses 
"36".  This  coincidence  subsequently  we  will  call  northern  agreement, 
and  the  momentuir/impalse/pulse,  which  is  obtained  as  a result  of  this 
of  agreement,  northern.  Northern  B.omen. tum/iipulse/pulse  serves  as 
fceginring  for  the  reading  of  azimuth.  Ihus,  the  time  interval  between 
northern  agreement  and  the  tcigue/B cirer t ct  the  reception  of  the 
azimuth  signal  of  the  peiici  1-t  Oua;  antenna  is  ptcportional  to  the 

azimuth  of  aircraft  relative  to  radic  beaccr. 


The  ref‘=>rer.ce  and  azimuth  signals,  accepted  by  aircraft  receptor  | 
and  decoded,  are  supplie,:  tc  the  measuring  unit  of  azimuth.  | 

] 
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The  time  diagrams,  which  elucidate  the  principle  of  the 

leasurement  of  azimuth,  are  shown  in  Fig.  5.  The,  time  interval 
between  the  northern  and  the  azimuth  mcaentum/iirpulse/pulses  of  aaaaa 

is  utilized  for  the  rough  measurement  of  azimuth,  but  the  interval 
between  the  azimuth  and  the  nearest  the  sup  porting/ref erence  "Se"  by 
■omentum/impulsc/pulsts  of  aaaaaaa  ~ for  precision  measurement. 


Azimuth  on  aircraft  is  measured  as  follows  (Fig.  6).  In  the 
time/temporacy  modulator  cf  rough  azimuth  determination  during  the 
agreement  of  reference  pulses  *'35"  "36*'  ate  developed  the  strobe 
pulses.  With  the  aid  of  phase  converter  FG  rough  azimuth 
determination  it  is  realized  the  smooth  shiit/sheat  of  strobe  pulses 
to  agreement  with  azimuth.  This  operating  mode  cf  is  called  search. 
In  the  case  of  the  time/temporary  disagreement/iisBatch  betwoen 
selector  and  azimuth  moaentum/impulse/Fulses  in  discriminator,  is 

developed  the  error  voltage.  This  voltage  tnreugh  the  amplifier 
affects  the  electric  mo*-or  m,  ccnriected  through  the  reducer  with 
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Electric  motor  ta  sets  into  phase  inverter  EG,  as  a result  of 
vhioh  the  phase  of  strote  pulses  succthly  changes  to  agreeaent  with 
the  phase  azimuth.  During  the  complete  telt  agreement  of  these 
voltage  pulses,  of  error  on  the  output  of  discriminator  becomes  equal 
to  zero.  As  a result  of  this,  occurs  the  automatic  changeover  of 
diagram  from  search  mode  into  the  mode/conditicns  of  tracking. 

Work  in  the  mode/conditions  of  tracking  occurs  analogously. 
Azimuth  moinentum/impulse/pulsts  are  ccirpared  in  time  with  the 
reference  pulses  ''36",  smooth  shift/shear  of  which  is  done  with  the 
aid  of  phase  inverter  FT  the  precision  determination  of  azimuth. 
System  automatically  baiasisir uyetsya  with  zero  error  voltage,  since 
the  angle  of  ro+ation  of  axes  corresponds  tc  the  measured  azimuth. 
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Fig-  5.  The  tiaie  diagrams  of  the  input  signals:  a) 
supporting/reference  signals  «36«;  b)  reference  signals  «35";  c) 

azimuth  signals. 

Key:  (1)  anta. 


DOC  = 77010017 


PAGE 


Fig-  6.  Blcck  diagram  of  the  measurGment  of  the  azimuth  on  of 
aircraft. 

Key:  (1).  Azimuth  signal.  (2).  Reference  signal  "SS”.  (3), 

lime/temporary  modulation  of  rough  azimuth  de '.etiEination-  (^). 
Switching  circuit  of  mode/ccnditions.  (5).  li  oe/teoporary  modulation 
cf  the  precision  determination  of  azimuth.  (6).  Time/temporary 
discriminator.  (7) . Voltage  amplifier  cf  the  error  signal. 


iiMiamtiiiiitifiriiirtimu 
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Phase  inverters  FG  and  FT  are  ccnnected  between  the«selves  by 
reducer  with  relation  1:36.  one  turn  of  the  axis  of  phase  inverter  FT 
is  10°  rotation  of  axis  of  phase  converter  FG*  Because  of  this  diplex 
Bethod  of  the  measurement  of  azimuth,  is  reached  high  accuracy. 


Seducer  has  selsyn  transmitters  with  the  aid  of  which  the  angle 
cf  rotation  of  its  cutput  axes  transmits  to  the  directly  reading 
instrument  of  range  and  azimuth,  the  urits  cf  ccntrol  and  final 
adjustBent,  computer. 


Banging  of  aircraft  relative  to  grcund-based  radio  beacon.  The 
range  is  determined  by  pulse  method  by  the  measurement  of  the  total 
propagation  time  of  inguirirg  signal  from  aircraft  to  radio  beacon 
and  response  signal  from  radio  beacon  tc  aircraft.  This  time 
proportionally  measured  cf  the  premise/impulses  which  start  SZD  2. 

SZD  at  frequencies,  stabilizea  by  quartz,  is  sent  through 
antenna-feeder  system  3,  12  pairs  of  momentum/impulse/pulses.  The 

interval  between  inomen  tum/impulse/pulses  is  assigned  by  encoder  4, 
which  are  located  into  SZD.  Signals  frcit  aircraft  are  accepted  NPU  6, 
that  has  all-directional  antenna  5.  ceccder  7 passes  the  only  pairs 
cf  the  Bomt-ntum/ira  pulse/pulses  the  distance  between  which  was 
determined  and  preestablished  by  the  encoder  cf  SZD. 
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Fiy-  7,  Diagraa  of  radio  distance  gauge. 

Key:  (1).  Aircraft  channel.  (2).  Measuring  circuit  of  radio  distance 

gauge.  (3).  Encoder.  (4).  Decoder.  (5).  Greund-tased  channel.  (6). 

Balancing  delay  line.  (7).  Unit  iz. 

I 

j 
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Ihe  decoded  reciprccal  momentuBi/iirfUlse/pulses  approach 

measuring  circuit  1 in  which  automatically  and  continuously  is 
■ensured  the  time  between  the  sending  of  starting 

•i> 

aomentum/impulse/pulses  and  the  momentua/iit {ulse/pulses  of 
aiiswet/tesponse.  The  measured  time  is  identify/indexed  in  kilometers 
to  PPEA. 


Hanging  and  azimuth  on  ground-tased  plan  position  indicatcr- 
According  to  ground-based  PFI  are  determined  the  azimuth  and  the 
range  aircraft  that  work  with  this  radio  beacon,  and  also  is  realized 
their  individual  designaticn.  Is  provided  this  as  follows.  On  one  of 
the  disks,  which,  rotate  synchronously  with  azimuth  are  evenly  placed 
180  inserts  with  the  aid  of  which  through  each  2®  rotation  antenna 
sends  off  momentum/impulse/pulse.  These  two-degtce  pulses,  or 

momentuoi/impulse/pulaes  130,  modulate  transmitter  P-20D  and 
simultaneously  start  scanning/sweep  PFI. 


from  the  output/yield  cf  the  transrai*-ter  c£  P-20D,  two-degree 
■omen tum/impulse/puloe s,  or  as  them  .still  call,  inquiring  indicator 
Bomen tum/in puise/puiseo,  art  supplied  tc  the  cinidirectional  antenna, 
they  are  emitted  ano  are  accepted  ry  aircraft  receiver.  In  aircraft 
equipment  the  special  iiagrair  of  the  isolation  cf  two-degree 


w 
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aooen tuip/iffipulse/pulses  selects  that  frcm  the»,  that  is  accepted 
iiaediately  after  the  irradiation  of  aircraft  by  the  directional 
aziauth  antenna*  The  chosen  soaent ua/ii pulse/pulse  starts  the  SZD, 
which  transaits  to  the  earth  response  signal.  This  signal  is  received 
as  the  oanidirectional  receiving  antenna  cf  the  upper  or  lower 
angles,  it  approaches  NPO,  whence  it  is  supplied  on  the  PPI,  at 
screen  of  which  appears  brightness  mark.  The  distance  of  mark  froa 
the  center  of  tube  is  propcrticnal  tc  distance  cf  aircraft,  and  the 
angular  position  of  mark  corresponds  to  the  azimuth  of  aircraft. 


For  the  facilitation  of  coordinate  determination  of  aircraft  on 

EPI,  are  calibration  range  oarks  and  azimuth,  obtained  from  the 
special  diagram  which  is  started  simultaneously  with  scanning/sweep. 


In  the  work  of  the  transmitter  of  the  plane  radio  of  RSIU-4,  is 
included  two's  complement,  thaiiKs  to  which  the  mark  of  aircraft  on 
PPI  bifurcates  itself  how  is  provided  its  individuality  of 
identification. 


For  the  transmission  of  the  identification  signals  of  radio 
beacon,  are  utilized  the  three-pulse  premise/iirpulses  of  the  demand 
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of  indication,  one  of  the  momentuni/impulse/pulscs  of  each 
premise/impulse  is  switched  so  that  is  obtained  the  two-letter  code 
of  recognition  coded  on  Korse  code. 


t i 


Ccnstruction. 


For  setting  directed  a2iiButh  the  antenna  and  its  drive  of 

chassis/landing  gear  of  the  auto  cf  KSAZ-221G,  is  increased  on  0.5  s. 
Here  are  placed  the  column  of  the  drive  of  aziruth  antenna  and  the 
unit  of  the  fundamental  machines,  and  ate  alsc  fastened  two  hoists 
cne  of  which  serves  for  lift  and  the  settling  cf  the  mast  cf  the 
receiving  antenna  of  low  angles  and  the  ether  - for  lift  and  the 
settling  spare  track. 


Page  10. 


On  the  shaft  oz  tno  staitcr  motor  of  the  column  of  the  drive  is 
fastened  azimuthal  antenna.  For  a decrease  in  the  aerodynamic 
leadings,  the  antenna  rotates  within  "tent"  - wind  shield.  The  roof 
of  wind  shield  consists  of  the  iretal  frame,  covered  on  top  by  canvas. 


■ i 

M 

a 
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Side  walls  of  wind  shield  are  itade  from  the  light  panels  of  the  foam 
whose  dielectric  properties  do  not  exert  a substantial  influence  on 
radiation  pattern  and  the  power,  emitted  azimuth  antenna. 

For  warming  the  body  between  external  and  internal  circuits  and 
also  in  sex/floor  is  packed  the  foam. 


Body  has  two  tear:  worker  - starbcard  in  the  course  of  auto  and 
emergency  - with  left,  two  window  with  blinds.  From  starboard  next  to 
dccr  is  arranged  cable  panel.  On  the  f rent/leading  external  wall  of 
tody  in  the  separate  cabinets  are  meunted  storage  batteries  ZST-98  - 
cn  fi\ie  in  each  cabinet.  Above  driver's  cabin  in  cabinet,  are 
arranged  two  fan  for  the  blowout  cf  the  cermet  tubes  of  transmitters 
and  one  ran  for  the  blowout  of  eguipment  in  the  cabinets  of  the 
frcnt/leadin g wall  of  uody.  In  this  same  cacinet  is 

established/installed  the  converter  EC-50C  for  the  feed  of  the  radio 
station  of  RSIU-4.  The  blowout  of  equipment  of  the  rear  wall  of  body 
and  cabinet  cf  feed  is  realized  by  the  fan,  strengthened  to  the  rear 
wall  cf  body.  The  air,  which  ccols  equipment,  is  cleanned  of  dust  by 
the  filters,  placed  of  the  air  intaxes  cf  fan. 
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For  the  preservation/retention/oia irtaining  of  the  noraal 
operating  temperature  in  body,  are  three  exhaust  fans  one  of  which  is 
arranged  on  the  front/leading  wall  of  tody,  and  two  others  - on  rear. 
Between  the  blown  off/out  cabinets  and  the  walls  of  body,  are  mounted 
distributive  duct  with  cpening/aper tures.  Ir.  winter  equipment  is 
blcwn  cff/out  by  the  air,  gathered  froit  the  body  through  the  windows 
of  front/leading  and  rear  walls.  The  sh ctter/valves  of  the  windows  of 
front  Wall,  which  control  air  supply,  are  connected  by  lever,  which 
are  located  under  ceiling. 


For  the  connection  of  artennas  to  equipment  on  front/leading  and 
rear  walls  outside  tody  under  fans,  are  esteblished/installed  antenna 
input/introductions.  To  front/leading  antenna  input/introd action  are 
conducted:  cable  PKK-5/16  from  receiving  artenna,  two  cable  of 
BKK-5/18  from  the  transmitting  antennas  the  cables  of  light 
enclosuro/protection  receiving  and  transmitting  antennas.  To  antenna 
input/int roduction  cr.  the  rear  wall  cf  body,  ate  conducted  two  cable 
ct  RK-1  the  cable  of  fe^^d  froni  extension  receiver,  the  cables  of 
RKK-5/18  from  the  antennas,  ar r ange/locat ed  on  trailer,  and  cable 

BKG-1C  from  the  revolving  transition  of  azimuth  antenna  and  to  the 
teter  of  tlic  passage  power  cf  the  transmitter  cf  P-200M, 
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For  the  connection/irclusion  of  the  pcrtatle  control  panel  of 
the  radio  station  of  RSIU-4,  saokestack  fan  and  portable  light 
outside  body,  are  special  couplings. 


Cn  front  wall  of  the  todies  are  placed  to  the  left  racks  of 
transiitters,  P-200M,  P-20D,  P-20A,  responder's  ground-based  receiver 
(NPO) , In  right  to  angle  is  established/installed  the  section  with 
furnace,,  water  storage  tank  and  by  cabiret  for  firewood. 


Of  rear  wall  are  arranged  froic  right  to  left  the  cabinets  PPI, 
the  radio  station  of  xR3I'J-a,  of  supervisory  eguipaent  (kA)  , of  NPO, 
roll  control  of  antenna  (OVA).  On  the  cabinet  of  the  radio  station  of 
ESPU-4,  are  establishcd/instal led  portable  oscillographs. 


Cr  the  right  wail  of  body,  is  located  the  cabinet  of  feed  (ethyl 
alcohol)  above  which  is  mounted  the  meter  cf  the  passage  power  of  the 
transmitter  of  P-200W.  Meter  passage  power  connect  with  the  which 
rotates  transition  of  tne  azimuth  antenna  through  the  filter  by  the 

cable  of  HKG-10. 
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Fig«  8.  Antenna-feeder  devices:  and  -•■•■»  {base  converters:  f| 

fi  - HF-  filters. 


Key:  (1).  Antenna  of  reference  signals  "35”  and  "SO”,  (2).  Antenna  of 

the  repeater  of  rangefinder.  (3).  Azimuth  antenna.  (4).  Antenna  of 
lower  angles.  (5).  Antenna  cf  the  upper  angles,  (6).  Drive.  (7), 
Bevolving  transition. 
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On  the  right  nail  cf  body  are  placed  fire  extinguisher  00-2, 
siren  RVS-24,  telephone  TAN-6,  hanger  and  two  ccllapsible  chairs.  On 
by  virgin  to  the  wall  of  the  body  is  fastened  the  hinged/reversible 

stand  (on  emergency  doer)  cl  sconce  for  the  illumination  of  this 
stand,  the  case  of  first-aid  kit,  folding  ckadanoy  chair  and  the 
field  telephone  TAN-43.  Cabinet  with  instruments  and  operator's  chair 
are  fixed  on  the  sex/flcor  cf  body. 

In  the  middle  of  the  sex/flooi  cf  tody,  is  made  the  hatch  with 
the  removable  cover  where  are  packed  transient  (repair)  cables, 
sttckestack  fan,  cabinet  with  recovable  lights,  units  II  spare  parts 
of  the  radio  station  of  RSIU-4,  etc. 

Cn  the  outside  of  fcedy  havv  four  cabinet  fer  the  laying  ot  the 
spare  eguipment  which  is  utilized  with  the  scanning  of  radio  beacon. 
Chapter  II, 

ANIENNA  FEEDER  UNITS. 


Fcr  providing  a simultaneous  operation  of  three  channels  cf 
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coaaunication/connection  the  "earth/grcun'i  - aircraft",  two 
ccBBurication  channels  of  ccBinunication  "aircraft  - the 
earth/ground",  the  works  cf  supervisory  eguipaent  and  radio  station 
FSIU-h  in  the  instrumentation  SSBN  2i  are  utilized  the  following 
antenna  feeder  units  (Fig.  8)  : 


the  directional  ar.tenna  of  transmitter  P-2C0  a (aziiUth 


antenna) : 


th«-  ofinidirectior.al  antenca  of  transmitter  P-20A  (antenna  of 
reference  signals  "35"  and  "3o") ; 


the  cmnidire-ctior.al  antenno  of  transmitter  P-20D  of  the  repeater 
cf  range  finder  (antenna  cf  the  rap'Jater  of  range  finder): 


the  ceiving  antennas  NFU  and  EEC; 


the  parabolic  r'^ceiving  artenna  cf  ccrtrcl  mobile  station  (KVP) , 
the  picking  uj  signal  cf  transmitter  P-2CCK; 


irWnt'ia^’lW.afc  jtWSiilMint-  iiui , 
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the  hern  antenna  KVF,  which  picks  up  signal  of  transaitters 
E-20A  and  of  P-20D; 


the  discone  antenna  of  the  radio  station  of  RSlU-4 
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ig,  9.  Aziaiutb  antenna. 
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Fig.  10.  Diagras  of  the  directivity  of  the 
hcrizcntal  plane;  b)  in  vertical  plane. 

Key;  (1).  Individual  diagrans. 
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Antenna  of  the  transmitter  E-200M. 


This  antenna  is  intended  for  the  fcrmaticn  of  azimuth  signal.  In 
hcrizcntal  plane  it  has  twc-loLe  radiation  pattern,  while  in  vertical 
- it  provides  visual  range  within  limits  from  C to  45°. 


Ante.nna  is  the  truncated  parablcid  of  rotation  4.5  X 1.6  m in 
size/dimension  with  three  antiphase  irradiators,  placed  on  vertical 
line  (Fig.  9). 


Approximately  50o/o  of  power  of  the  transmitter  of  P-200M  will 
l€  feed/conducted  to  the  upper  irradiator  A (Fig-  10),  and  into 

average  b and  lower  into  irradiators  - cn  25o/c.  This  power 
distribution  is  provided  by  coaxial  type  di vider/denominatcr.  The 

lengths  of  the  cables,  which  gc  frem  the  di vider/denominator  of  power 
to  separate  irradiator,  are  selected  by  such,  that  occurs  the 
following  phasing  of  the  field  currents  of  the  resonators;  A-90°, 
B-0°,  V-270°.  The  selection  of  the  phases  of  the  field  currents  of 
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irradiators  makes  it  possible  tc  attenuate/Beaken  the  interference 
EinimuiES,  caused  by  the  separation  of  irradiators  on  vertical  line, 
and  to  even  the  resulting  radiation  pattern  in  vertical  plane. 


For  a decrease  in  the  aercdynaro ic  drag,  the  reflecting  surface 
antenna  is  carried  out  in  the  for®  cf  grid.  The  area  of 
cpeni ng/a pert ures  is  80-85c/o  or  entire  surface. 


The  principle  of  the  fcrniation  of  radiation  pattern  in 
horizontal  and  vertical  planes  is  based  cn  the  property  parabolic 
antenna  which  entails  the  fact  that  if  we  displace  point  irradiator 
relative  tc  the  focal  axis  of  reflector,  then  the  form/shaped 
ray/heam  is  deflected  to  opposite  side  to  the  angle»  proportional  to 
this  displacement. 


During  email  displacement  of  emitter,  the  value  of  angle  6 the 
deviation  of  the  maximum  of  diagram  it  is  possible  to  determine  by 
formula 


iH 


ITiiriifllf  iift^  'Tii'  ~r  - ' 
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where  h is  displacement  of  the  irradiator:  f - focal  distance. 
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Fig«  11.  Dcuble-slotted  irradiator  and  the  structure  of  the  fields: 
a)  the  general  view  of  irradiator;  b)  the  fcrm  cf  irradiator  along 
the  ncrnial  to  Howe'::  plane;  1 - the  electric  field  of  resonator;  2 
tagnetic  power  lines;  3 - surface  currents. 
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If  we  use  antiphase  iriadiator  and  to  place  its  it  is 
symmetrical  relative  tc  the  vertical  fecal  plane,  then  the  resulting 
radiation  pattern  will  have  two  lug/lohe  with  the  zero  value  of  field 
in  the  direction  of  this  plane  (see  Fig.  10a)  . 

In  order  more  accurately  to  determine  the  position  of  the 
electrical  axis  of  azimuth  antenna  and  to  raise  the  accuracy  of  the 
measurement  of  azimuth  cn  aircraft,  it  is  necessary  to  have  the 
acute/sharp  cinimum  of  radiaticn  pattern.  The  sharpness  of  the 
nirimum  depends  on  the  slope/transconductauce  of  the  internal  fronts 
of  luq/lobes  and  it  reaches  the  maximuir  value  at  the  intersection  of 
individual  radiation  patterns  at  the  level  C.7  (shown  brolcen  line  in 
Fig.  10a). 


The  principle  of  the  termation  of  radiaticn  pattern  in  vertical 
plane  is  explained  hy  Fig.  10b.  By  broken  lines  are  shown  the 
approximate  individual  radiaticn  patterns,  cbtained  during 
irradiation  of  reflector  by  separate  irradiators,  and  the  approximate 
resultant  radiation  pattern. 


For  a decrease  in  the  <)round  effect  cn  the  formation  of  the 
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radiation  pattern,  decrease  in  the  dead  space  and  weakening  of  the 
interference  miniKums,  the  antenna  is  irclined  to  15°  upward.  To 
conpletely  eliainate  ground  effects  is  impcssitle;  therefore 
approximately  at  an  angle  of  2°,  is  created  the  BinimuB,  caused  by 
the  interference  of  straight  line  and  reflected  ray/beams. 

Thus,  the  system  of  three  diverse  on  vertical  line  antiphase 
irradiators  together  with  reflector  provides  double-lobe  radiation 
pattern  in  horizontal  plane  and  initial  radiation  pattern  in 
vertical. 
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The  fundamental 
pcEsesses  the  lowest 
following  components; 


magnetic  (electrical)  fluctuation,  which 
freguency  and  the  simplest  structure,  has 


t he 


where  the  aaaaa  - the  projection  cf 
intensity  for  Z-axis;  aaaaa.a  - the 

the  anplitude  of  electric  irt«-nsity 
projection  of  tlie  ramplitude  values 
the  axis  X and  Y;  t ho  aaaaaaa  cf  th 
cf  amplitude  of  strengths  ot  the  tra 
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- the  size/dimensi ons  of  rescnator  alon9  the  axes  X and  Y 
respectively . 


this  field  is  called  a field  of  the  type  of  aaaaaaaaaaaaaa. 


In  the  case  in  ■juesticn  the  electric  field  has  a only  one 
longitudinal  component  aaaaa.  It  maxinially  in  the  middle  of  resonator 
(direct/straight  aaeaaaaaaaaa  and  aaaaaaaaaa  coinciding  with  the  axis 
of  stub),  but  to  directicns  to  upper  and  lower,  right  and  left  walls 

decreases  according  to  sinusoiaal  law,  ihe  electrical  lines  of  force 
are  straight  lines,  that  gc  frooi  remote  wall  tc  near.  Magnetic  power, 
the  lines  are  closed  curves.  The  planes  in  which  it  are  arranged, 
parallel  to  the  near  and  remote  walls  ct  resonator. 

magnet'c  field  egual  tc  zero  into  the  middle  of  resonator 
(direct/straight  aadadaaaaaaadaaaaadaaa)  and  reaches  fflaximum  value  of 

its  walls.  Value  Loth  olectiical  and  magnetic  zecooes  does  not  depend 
cn  coordinate  z. 
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The  value  of  resonance  frequency  ter  the  fluctuation  of  the 
aaaaaaa  of  aaaaaaad  depends  on  size/diiensicns  cf  resonator  (a  = 250 
BB,  b = 210  mm,  1 = 110  mia)  and  is  det eriain id  from  formula 


where  the  aaaaa  is  an  electrical  penetranility; 


aaaaaa  - maqnetic  penetrability. 


Surface  currents  3 in  near  and  remote  vertical  walls  at  each 
point  in  time  are  equal  in  aagnitude  and  flew  relative  to  node  K to 
opposite  sides. 


The  places  of  the  arra nqemcii'*’ /per u. utat ion  cf  slots  on  the  walls 
of  cavity  resenator  are  selected,  cn  the  strength  of  the  following 
considerations,  one  oi  the  wiatspread  ferms  of  slot  antenna  is  the 
antenna  in  the  form  or  halt-wave  slot.  For  cfctaininq  antiphase 
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slotted  irradiator,  the  slots  are  arranged  sy nutetrically  relative  to 
stub  - cavity  driver.  During  this  excitation  of  resonator,  the  power, 
emitted  by  slots,  are  identical. 

The  fficst  intense  excitation  of  slots  is  achieved  by  their 
location  in  the  places  cf  the  greatest  density  cf  surface  currents 
(conduction  currents)  on  the  internal  walls  of  resonator  and  so  that 
these  currents  would  intersect  slot  at  the  angles,  close  to  straight 
lines.  Conduction  currents  cn  the  internal  walls  cf  resonator  are 
closed  through  fir  trees  in  the  form  of  bias  currents. 


[O 

[C 

lG 


( 


The  distribution  of  voltage  along  the  length  of  resonant  slot 
has  sinusoidal  character  with  antincde  in  the  Biddle. 

The  coaxial  livider/de rou-inatcr  cf  power  is  crest-like  coaxial 
distributor  with  the  (iiiferer.t  input  i.esistor/rcsistances  of 
removal/ out lets. 

The  entry  imp»*dance  of  aaaaaaii  is  determined  by  the  wave 
resistance  of  rcmov il/out lets  p and  load  impedance  of  aaaaaaa 
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Fig.  12.  Rotating  junction  and  its  electrical  circuit. 

Key:  (1).  Inner  lead.  (2).  Outer  lead. 


msrnrnmmm 
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The  power  level  P in  removal/outlets  is  determined  from  formulas 


where  U - the  voltaue/stress,  fed  to  removal/outlet. 


' 


In  order  that  power  Pi  would  be  2 times  more  than  power  P2,  wave 
impedance  P2  is  taken  aaaaa  times  more  than  Pi. 


( I 


The  revolving  transition  provides  the  possibility  of  the 
rotation  of  one  part  of  the  coaxial  line  r^iative  to  another  without 
the  breakdown  of  conditions  of  transmission  of  electromagnetic 
energy.  These  conditions  are  no+-  disrupted,  if  in  the  revolving 
transition  are  applied  the  lino  elements  of  transmission  with 
axial  syniinetry  of  an  electromagnetic  field  of  the  type  by  the  fact. 


Ii:  system  P55dN'-2  is  utalized  the  contactless  (choking)  coaxial 
revolviinj  transition,  in  which  galvanic  contact  is  replaced  Ly  more 
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reliable  electrical  short  circuiting  in  high  frequency  (Pig.  12), 


Short  circuit  is  producea  because  of  the  applicatior./use  of  the 
short-circuited  half-viave  line,  connected  in  series  in  the  external 
wire  of  coaxial  feeder  (point  a,  b) , and  the  extended  1/4-wave  cut 
(H.f.-  thrott  le/cho  ke)  in  indoor  wiring  (point  d,  e)  . 


The  grinding  itself  joint  (points  c,  d)  in  the  external  wire  of 
coaxial  line,  is  carried  out  at  a distance  aaaaaaa  from 
shortcircu ited  end/lead.  In  this  place  the  amplitude  of  current  is 
close  to  zero;  therefore  losses  for  heating  and  emission/radiation 
are  small.  Change  resistcr/rcGictance  in  this  with  the  function 

of  the  grinding  itself  joint  does  not  exert  a substantial  influence 
on  the  work  of  the  revolving  coupling. 


Antennas  of  transmitters  ^-20h  and  of  P-20D. 


The 
diameter 
range  fi 


difference  between  these  antennas  entails 
of  the  circular  emitter  ot  the  antenna  of 
nder  is  somewhat  less  than  the  diameter  of 


the  fact  that  the 
the  reprat^^r  of 
the  emitter  ot  the 
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antenna  of  reference  signals,  since  transmitter  frequency 
higher  than  the  transmitter  frequency  of  P-20A.  Therefore 
let  us  examine  only  the  antenna  of  reference  signals  (Fig. 
antenna  is  a vertical  series  of  nine  circular  emitters,  wh 
nondirectional  emission/radiation  in  horizontal  plane  duri 
horizontal  polarization  of  field-  Circular  emitter  consist 
diverse  in  circumference  curved  half-wave  dipoles  which  ar 
with  the  aid  of  probe  with  the  inner  wire  of  coaxial  feede 


of  P-20D  is 
Biinu  t ely 
13)  . This 
ich  ensure 
ng  t he 
s of  three 
e connected 
r. 


For  an  increa 
continuous  visual 
pattern  on  vertica 
achieved  by  the  ap 
Emitters*  by  the  s 
currents  and  by  th 


so  in  the  range  of  system,  and  also  for 
range  with  angle  of  elevation  the  antenn 
1 plane  has  a form,  shown  in  Fig.  13b.  T 
plication/use  of  a vertical  series  of  ci 
election  of  phases  and  amplitude  of  the 
e applicaticn/use  of  a screen. 


obta 
a ra 
his 
rcul 
feed 


inirg 
diat ion 
is 
ar 
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Fig.  13.  Transmitting  antenna  of  the  reference  signals;  a)  electric 
circuit;  b)  radiation  pattern  in  vertical  plane;  c)  circular  emitter 
and  its  vibrator;  d)  the  general  view  of  antenna. 
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The  diagram  of  the  feed  of  circular  emitters  1-9  antennas  of 
reference  signals  and  power  distribution  are  shown  in  Pig.  13a.  From 
the  figure  one  can  see  that  to  all  emitters,  except  the  fifth,  will 
be  feed/conducted  the  identical  power.  The  even  distribution  of  power 
is  realized  by  a divider/denominator  Tr  of  the  transformer  type,  and 
its  supply  to  emitters  is  conducted  with  the  aid  of  cables  PK-1.  If 
cables  have  identical  length,  then  all  emitters  are  supplied 
cophasally  and  in  the  absence  of  ground  effect  the  maximuni  of 
radiation  pattern  is  arranged  horizontally.  However,  since  the  middle 
of  a vertical  scries  of  antenna  is  arrange/located  approximately  on 
height/altitude  6.5  m,  then  on  the  formation  of  diagram  have  an 
effect  the  signals,  reflected  from  the  earth/ground.  Therefore  field 
acquires  the  interference  structure,  which  is  characterized  by  the 
presence  of  the  maximums  and  minimums. 


For  the  weakening  of  minimums  and  obtaining  continuous  visual 
range  in  vertical  plane,  the  maximum  of  diagram  is  directed  no*- 
horizontally  but  at  an  angle  of  5°.  For  this,  the  second  cable  is 
shortened  on  15-16  mm,  the  third  to  30-32  mm,  the  fourth  to  45-4H  mm 
etc.  This  leads  to  increased  the  strength  of  field  in  the  minimums  of 
diagram. 
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The  examined  series  of  eight  circular  emitters  (with  the 
exception  of  the  fifth)  provides  shaping  of  continuous  visual  range 
in  vertical  plane  at  small  angles  of  elevation. 


For  the  overlap  of  visual  range  at  wide  angles  of  elavation  and 
for  obtaining  low  dead  space  serves  the  fifth  circular  emitter  of  th 
arranged/located  above  the  screen  at  height/altitude  X/4,  To  this 
emitter  is  fed  approximately  half  of  all  power  applied  to  antenna. 
The  division  of  power  between  the  fifth  emitter  and  the  others  is 
done  by  a coaxial  divider,  while  power  supply  to  the  fifth  emitter 
and  transfer  (tier  - by  cables  BK-3. 


Page  17. 

All  emitters  are  included  xnto  pressurixed/sealed  cylindrical 
plexiglas  cover  which  shields  them  from  moisture,  dust,  etc. 


High-frequency  energy  from  transmitter  P-20A  will  he 
feed/conducted  to  antenna  with  the-  aid  of  the  cable  RKK-5/1H  *:hrougu 
the  cont inuous- power  meter  IPH-2I  and  the  phase  invertor  which  makes 
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it  possible  to  improve  traveling-wave  ratio  (KBV). 


Antennas  NPU  and  NPO. 


The  receiving  antennas  NPU  have  the  nondirectional  diagram  in 
horizontal  plane  and  continuous  visual  range  in  vertical  plane  at 
snail  and  wide  angles  of  elevation  (within  limits  from  0 to  65®), 

providing  the  reception  of  signals  SZD. 


Obtaining  continuous  visual  range  in  vertical  plane  is  achieved 
by  the  application/uso  of  two  antennas,  i.e.,  by  fundamental  (anti?nna 
of  lower  angles)  and  auxiliary  (antenna  of  the  upper  angles). 
Fundamental  receiving  antenna  1 (Fig.  14)  provides  the  overlap  of 
zone  in  vertical  plane  at  small  angles  of  elevation  and  serves  for 

the  reception  of  interrogating  signals  frem  aircraft,  which  arc 
located  at  large  distances,  while  auxiliary  2 - for  the  overlap  of 
zone  at  the  wide  anjles  of  elevation  and  smoothing  of  the 
interference  mi  aim  urns. 


The  operating  principle  of  antennas  is  analogous  to  t 
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principle  of  the  work  of  the  transmitting  antennas  of  reference 
signals  and  repeater  of  range  finder. 


The  fundamental  antenna  is  a vertical  series  of  seven  circular 
emitters.  The  center  of  this  series  is  located  on  height/altitude  9.8 
m.  The  maximum  of  the  emission/radiation  of  antenna  is  directed 
horizontally,  which  provides  the  reliability  of  the  recaption  of  the 
signals,  which  come  in  at  small  angles.  However,  because  of  the 
signals,  reflected  from  the  ear  th/ground,  are  created  the  deep 
interference  minimums,  which  overlap  interference  maximuras  of  the 
radiation  pattern  of  supplementary  antenna. 


Supplementary  antenna  consists  of  five  the  same  as  the  whisker 
of  the  fundamental  antenna,  circular  emitters,  but  under  thr  third 
emitter  at  a distance,  approximately  equal  to  the  fourtn  of 
wavelengtli,  is  arranged  the  metallic  screen,  which  makes  it  possible 
to  decrease-  *ne  lr3a';l  suace  and  to  create  visual  range  at  wide  angles 
of  elevation.  The  h eig ht/a Itit ude  of  supplementary  antenna  is 
selected  from  the  conditions  or  the  overlap  of  the  interf ercrio' 
minimums  of  the  radiation  pattern  of  the  fundamental  antenna. 


Feeder  systeias  within  antennas  are  made  from  the  cable  RK-1,  and 
the  fundamental  feeders,  which  connect  antennas  with  receivers,  from 
the  cable  RKK-5/18,  which  possesses  small  attenuation  in  decimeter 
wave  band.  In  the  circuit  of  the  tundainental  feeders,  are  included 
the  surge  absorbers. 

The  receiving  antennas  NPO  in  their  operating  principle  and 
construction  are  analogous  to  the  antennas  NPU  and  differ  only  in 

terms  of  amount  of  circular  emitters. 

Fundamental  antenna  1 (Fig.  15)  is  the  vertical  series  of  10 
circular  emitters  whose  middle  is  established/installed  on 
height/altitudo  a, 2 m and  serves  for  the  reception  of  signals, 

arriving  at  small  angles  to  the  horizon.  Antenna  overlaps  visUril 
range  in  vertical  plaiie  from  0 to  15°  with  the  first  inter  fere  ncf 
■iniaums  at  angles  of  1°17*  and  2°35',  which  are  overlapped  by  the 
interference  maximuins  of  supplementary  rintenna. 


supplementary  ant->nna  2 consists  of  nine  circular  emifers.  The 
middle  emitter  is  Iccitc-d  on  he  igh  t/altitude  6.2  m.  Under  the  upper 
emitter,  at  a distance  ogual  to  1/4  wavelength,  is 
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Fig.  14.  Fundaiaental  and  supplementary  antenna  of  the  UFO;  a)  the 
general  view  of  antennas;  b)  the  resulting  radiation  pattern  in 

vertical  plane. 


Pig.  15.  Fundamental  and  supplementary  antenna  of  the  NPO:  a)  the 
general  view  of  antennas;  b)  the  result.ng  radiation  pattern  in 

vertical  plane. 
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Fig.  16.  Diagrams  of  the  directivity  of  the  antennas  of  the  radio 

beacon:  1 - the  azimuth  antenna;  2 - the  antenna  of  transmitter 
P-20A;  3 - the  antenna  of  the  transmitter  F-20D;  4 - antennas  Kpn  ; b 

- the  resulting  visual  range  of  radio  beacon. 

'i 
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The  replaccaien t of  the  caLles  of  high  frequency  and  the 
disturfcancG/breakdown  of  contacts  can  cause  changes  in  energy 

distribution,  which  substantially  shows  up  in  the  form  of  the 
radiation  patterns  of  separate  antennas,  it  brings  to  appeared  new 
interference  minimums  and  to  an  increase  in  the  zones  of  the 
uncertain  indication. 


Chapter  III. 


TBANSMITTSPS,  Transmitter  F-200M. 

This  transmitter  (Fig.  17)  is  intended  for  the  generation  of 
continuous  high-frequency  oscillations  in  decimeter  wave  band  which 

are  utilized  for  the  creation  of  azimuth  signals. 
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Fig.  17.  The  cabinet  of  transmitter  P-200M:  1 - high-voltage 
rectifier  block;  2 - control  unit  of  rectifier;  3 - five-stage 
exciter  block;  4 - frequency-multiplier  block;  5 - power  amplifier 
block. 
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Functional  diayrdin*  Transmitter  (Fig.  18)  includes: 


the  block  ol  live- stage  driver; 


the  block  ot  frequency  multiplier; 


the  unit  of  powt;r  amplifier; 


the  control  unit  of  rectifier  tJ50  V; 


the  unit  of  high-voltage  rectifier; 


the  unit  of  the  Kieter  of  passage  power. 


The  unit  of  the  five-stage  driver  of  destination  tor  producing 


fluctuations  of  forty  recor d/r ixed  and  quartz-stabilized  frequencies 


which  are  obtained  after  36-told  frequency  multiplication.  This  unit 


Consists  of  the  master  oscillator,  two  cascade/stages  of  the 


frequency  triplers,  cascade/sta ge  of  the  power  amplifier  and  output 


stage  ot  the  frequency  doubler.  From  the  output/yield  of  the  unit  ot 


five-stage  driver,  the  power  is  supplied  to  the  input  of  the  unit  ot 


frequency  multipliers. 
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The  unit  of  frequency  multipliers  is  intended  for  subsequent 
frequency  multiplication  and  contains  two  cascade/staye.  Fluctuations 
from  the  output/yield  of  the  second  doubler  are  supplied  to  the  input 
of  the  unit  of  power  amplifier. 


The  unit  of  power  amplifier  amplifies  the  fluctuation  of  the 
waves  of  decimeter  range. 


The  unit  of  the  meter  of  passage  power  measures  the  power  of  the 
oscillations,  which  enter  from  the  power  amplifier  to  the  antenna, 
the  oscillation  frequency  and  coefficients  of  standing  and  traveling 
waves,  in  terms  of  values  of  which  it  is  possible  to  judge  the 
agreement  of  the  output  resistance  of  transmitter  and  input  antenna 
resista  nee. 


Tiie  control  unit  ny  rectifier  + 350  V is  irtended  for  switching 
on  and  disconnection  of  transmitter,  it  monitors  its  work,  and  also 
feeds  the  anode  and  shielding  circuits  of  the  unit  of  five-stage 
driver.  The  unit  of  high-voltage  rectifier  feeds  the  anode  circuits 
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of  the  fifth  - the  eighth  the  cascade/stages  of  transmitter,  by 
direct  current  with  voltage/stress  +1250  V and  +1700  V. 


For  plate  cooling  of  the  tubes  of  transmitter  and  their 
protection  from  overheating  provided  fcrced-air  cooling.  Cold  air  is 
supplied  from  the  fan  through  special  air  ducts. 


Unit  of  five-stage  driver. 


The  master  oscillator  (first  cascade/stage)  is  assembled  on  tube 
Lj  (6N6S)  and  it  has  crystal  control.  The  eguivalent  diagram  of  this 
generator  can  be  reduced  to  a capacitive  three-point  circuit  with 
common/goneral/total  anode  (Fig.  20).  Since  the  plate  circuit  L5C11 
(see  Fig.  19)  of  the  generator  is  tuned  to  the  second  harmonic  ot  the 
crystal  freguency,  for  the  first  harmonic  its  resistor/resistance  can 
be  disregarded. 
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Fig.  18.  Functional  circuit  of  transmittef  P-200H. 

Key:  (1).  Unit  of  five-stage  driver.  (2).  Unit  cf  frequency 

aultipliers.  (3).  Master  oscillator.  (4).  Triplet.  (5)  .Amplifier. 

(6).  Doubler.  (7).  Doubler.  (8).  Cooling  unit.  (9).  Control  unit  of 
rectifier.  (10).  High-voltage  rectifier  unit.  (11).  Unit  of  the  meter 
of  passage  power  IPM-1K.  (12).  Unit  of  power  amplifier.  (13).  To 

azimuth  antenna. 
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Capacitor  C7  turns  out  to  be  that  connected  between  the  control  grid 
and  the  cathode,  because  the  shielding  grid  in  high  frequency  has  a 
potential  of  cathode. 


Capacitive  three-point  circuit  is  forned  as  follows.  On  the 
section  between  the  anode  and  the  control  electrode,  is  included  the 
quartz,  equivalent  resistance  of  which  has  inductive  character,  and 
between  sections  control  electrode  - cathode  and  the  anode  - cathode 
are  included  condenser/capacitor  C7  and  duct  L4Cq.  The  equivalent 
resistance  of  duct  has  capacitive  character,  since  it  is  tuned  to  a 
frequency  of  aaaaaaa.  Condenser/ capacitor  C7  and  cathode  circuit  b4Ca 
serve  for  the  creation  of  positive  feedback. 

The  diagram  with  the  incorporation  of  the  quartz  between  the 
anode  and  the  control  electrode  provides  more  stable  work  as  compared 
with  the  diagram  where  the  quartz  is  included  between  the  control 
electrode  and  the  cathode,  because  the  frequency  stability  of  crystal 
oscillator  to  a considerable  degree  depends  on  the  lamp's  internal 
capacitance/capacity,  connected  in  parallel  to  quartz. 

i 

^ J 


In  the  anode  circuit  of  tube  for  providing  excitation  of 
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oscillations  over  a wide  tatiye  of  frequencies  without  the  retunir.g  of 
ducts,  is  applied  the  band- pass  filter,  which  consists  of  two 
connected  oscillatory  circuits  LgCij  and  L6Ct4.  This  system  of  ducts 
is  inclined  to  the  quadratic  component  of  crystal  frequency; 
therefore  generator  performs  simultaneously  two  functions;  the  master 
oscillator  and  doubler  of  frequency.  Coupled  circuits  are  tuned  to 
the  second  harmonic  with  the  aid  of  magnetite  cores. 


In  the  master  oscillator  tor  the  increasing  of  frequency 
stability  applied  series  powering  of  the  anode.  Voltage  on  the  anode 
of  tube  is  supplied  through  resistor/resistance  R4  and  oscillatory 
circuit  L5C11  from  this  same  rectifier  through  the  extinguishing 
resistor/resistance  R3  which  is  shunted  by  condenser/capacitor  Cip. 
Displacement  to  control  electrode  is  supplied  because  of  the  drop  of 
voltage  on  resistor/resista nee  R?  in  transit  through  it  of  grid 
currents.  Filament  voltage  6.3  v on  the  master  oscillator  is  supplied 
from  the  in  parallel  connectea  windings  of  the  transformer  Tri. 


For  the  incif^aso  of  frequency  stability  with  the  variations  of 
the  temperature  of  surrounding  air  in  the  master  oscillator,  use  the 

thermostat  into  which  are  placed  six  crystals  of  operating  range.  The 
selection  of  the  necessary  quartz  is  realized  by  switch  - 


DOC  = 77020017  PAGE 

"Channels''.  During  the  installation  of  switch  into  one  of  the  six 
positions  on  the  winding  of  relay,  is  supplied  the  voltage  ♦ 27  in. 
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Fig-  19.  Basic  schematic  the  unit  of  five-stage  driver. 

Key:  (1).  Frequency  doubler.  (2).  Off.  (3).  Control/checking  of  the 

current  of  cascade/stages.  (4)  Ground.  (5)  Blanking  signal.  (6) 
Blocking.  (7),  Channels. 
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Belay  will  actuate/opprate  and  by  its  closinq  contacts  1-2  will 
connect  quartz  to  the  control  electrode  of  the  tube  of  the  master 
oscillator,  but  by  circuit  closing  contacts  3-4  it  supplies  voltage  ♦ 
27  V on  the  tube  LN,  which  will  inflame,  signalling  about  the 
connection  of  quartz.  Condenser/ capacitors  Ci-C*,  connected  in 
parallel  to  the  windings  of  relay  Pi-P6»  remove  the  sparking  between 

the  contacts  of  switch  Bj. 


The  temperature  in  thermostat  is  supported  by  constant  within 
the  limits  of  70  1,5oc  using  a heater.  The  heater  is  fed  by 

alternating  voltage  30  V through  the  breaking  contacts  1-2  of  relay 
P7  and  a heat  regulator.  Tube  LNg  ~ ’’thermostat  on”  signals,  that 
heating  is  turned  on. 
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Fig.  20.  Euuivalrint  diagram  ot  the  naster  oscillator. 


.Ur: 
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Key:  (1).  Quartz. 
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The  work  of  temperature  control  entails  the  following.'  When  the 

temperature  in  thermostat  reaches  the  maximum  value  (70  1.5°C),  the 

mercury  column  of  temperature  control  drops,  closes  contacts  1-2  and 
creates  the  circuit  of  the  powering  of  relay  P7.  Relay  P7  will 
actuate/operate  and  will  disconnect  contacts  1-2,  which  will  ensure 
the  disconnection/cutof f of  the  power  of  heater.  Tube  LNg  goes  out. 
When  the  temperature  in  thermostat  decreases  and  achiaves  minimum 
value  (70-1. 5°C),  the  mercury  column  of  temperature  control  will  be 
drop/omitted  and  will  break  the  circuit  of  the  powering  of  relay  P7, 
which  by  its  breaking  contact  1-2  will  include/connect  heater. 


The  second  cascade/sta qe  (first  frequency  tripler)  is  carried 
cut  on  tube  L2  (oPhS)  , Excitation  voltage  on  the  control  electrode  of 
tube  is  Supplied  from  duct  L6Cj»  through  condenser/capacitor  C13.  Tlio 
plate  circuit  of  the  second  cascade/stage  consists  of  inductance  L7 
and  condenser/capacitor  Ci,,  Because  of  the  powerful  inductive 
coupling  of  this  circuit  with  input  circuit  L7CZ0  third 

cascadcysta je  upon  the  exchange  ot  quartzes  is  not  required  tho 
retuning  of  the  output  circuit  which  is  inclined  to  the  sixth 
harmonic  ot  crystal  frequency  or  tho  third  harmonic  of  input  signal. 

The  control/cii-'ck inq  ot  tuning  is  realized  from  the  value  ot  the 
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anode  current  of  the  second  cascade/staqe,  measured  by  the 
instruments  IP^  durinq  the  position  2 of  switch  Bj  - the 
"Controi/checkiiij  of  stage".  The  r osistor/r esistance  Rg  is  shunt  to 
the  instrument  of  IPf 


Anode  feed  of  tube  L2  from  rectifier  +350  V consecutive:  through 
cesistor/rssiotance  shunted  by  condenser/capacitor  Ciy  , and  plate 

circuit  L7Cia.  Screen-grid  voltage  is  supplied  from  the  same 
rectifier  through  resistor/resistance  87,  shunted  by  capacitor 
To  this  grid  througii  tiie  cable,  is  connected  the  anode  of  the  tube  of 
the  L30  of  the  encoder  of  the  cabinet  of  NPU.  Tube  Ljo#  being 

open/disclosed,  shunts  screen  grid  and  ceases  oscillating  process  in 
the  second  cascade/stage  (see  the  description  of  the  diagram  of 
encoder)  . 


Displacement  to  the  control  electrode  of  tube  is  supplied 
because  ot  a voltage  drop  across  resistor/resistance  85  in  transit 
through  it  of  the  full  current  of  tube.  Resistor/resistance  is 
shunted  by  capacitor  Cig.  Feed  of  filament  of  incandescence  of  +ubo 
is  realized  by  voltage  6.3  v from  transformer  Tt|. 
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The  third  case ade/staqe  (second  triplet)  is  assembled  by 
push-pull  circuit  on  tube  L3  (GTj-32) . Input  circuit  consists  of  the 
inductance  coil  L7  and  of  capacitor  C^o.  The  midpoint  of  inductance 
coil  L7  is  qroundod  through  resistor/resistance  R,  and  capacitor  Cj,. 


Output  circuit  is  carried  out  in  the  ferm  of  the  two- wire 
circuit,  briefly  locked  at  end/lead.  The  length  of  line  is  selected 

taking  into  account  capacitance  of  anode-cathode  and 
alternating/var iablo  capacitor  C23  with  the  aid  of  which  is  realized 
the  tuning  or  cascade/stage.  Tuning  is  monitored  from  the  readings  of 
IPj  in  the  position  of  3 switches  Bj. 


To  the  anodes  of  tube  L3,  the  feed  is  supplied  from  rectifier 
♦ 350  V through  H,  f. -throttle/choke  L14  and  the  midpoint  of  the 
two- wire  circuit  where  is  located  rf  node.  Resistor/rosistarce 
serves  as  shunt  to  the  inillianiirieter  of  the  instrument  of  IPi. 
Screen-grid  voitage  of  foot  is  sup{)lieu  from  rectifier  ♦350  v through 
the  extinguishing  resistor/resistance  Rn,  shunted  with  capacitor 

C3  *« 


Page  24. 
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Bias  on  the  control  electrodes  of  tube  L3  automatic,  because  of 
a voltage  drop  across  resistor/resistance  Rjo  transit  through  it 
of  the  full  current;  of  tube.  This  rt-sistor/resistance  is  shunted  by 
the  capacitor  of  great  capacity  Cji-  The  feed  of  the  filament  of  tub 
is  realized  by  voltage  6. 3 v from  transformer  Trj. 

Coamunication/connection  by  the  third  cascade/stage  with  the  fourth 
cascade/stage  is  realized  with  the  aid  cf  capacitors  Cjz  and  C24. 


The  fourth  casca uo/stage  is  carried  out  by  push-pull  circuit  on 
tube  L4  (GU-32)  and  works  in  the  raode/conditions  of  amplification. 


The  input  circuit  of  cascade/stage  has  inductance  L,  and  Ljq 
with  high  reactance  in  all  frequency  band-  The  plate  circuit  of  the 
cascade/stage  consists  of  inductance  Ltz  and  capacitor  029  with  the 
aid  of  which  is  realized  the  tuning  of  cascade/stage. 
Resistor/resistance  F^j  7 is  a shunt  to  the  instrument  of  the  IP  1 , 
which  monitors  the  tuning  of  cascade/stage.  Voltage  on  the  anodes  of 
tube  L4  is  supplied  from  rectifier  +350  v through  the  connected 
consecutively  high- fr eguencys  choke  Lij  and  Ljs  and  the  midpoint  of 
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inductance  Lj2»  to  screen  grid  - from  the  same  rectifier  through 

the  extinguishing  resistor/resistance  fije#  shunted  with  capacitor 
C35.  Displacement  is  obtained  because  of  a voltage  drop  across 
resistor/resistances  and  R14,  shunted  by  capacitors  Cga  and  C27, 
in  transit  through  them  or  grid  currents.  The  voltage  of  the  filament 
of  tube  L4  is  reiDove/taken  from  transformer  TTj.  The 
communication/connection  of  the  plate  circuit  of  the  fourth 
cascade/stage  with  the  input  circuit  of  the  fifth  is  inductive. 


The  fifth  cascade/stage  (doubler  of  frequency)  is  carried  out  by 
grounded-grid  circuit  on  cermet  tube  L5  (GI-73),  This  diagram  assures 
stable  operation,  i.e.  , decreases  the  possibility  of  self- excitat ion. 
Input  circuit  consists  of  inductance  Lj3,  the  alternating/variable 
capacitor  C30  and  inter  electrode  capacitance  grid  - cathode  of  tube 
Ls.  Input  circuit  they  tune  with  the  aid  of  capacitor  C30  and  uy 
changing  the  inductive  coupling  between  L13  and  Li2- 

The  plate  circuit  of  the  cascade/stage  consists  of  the  cut  of 
coaxial  line,  on  the  one  hand  by  the  loaded  transfer  capacitance  of 
tube,  and  from  by  another  short-circuited  tuning  plunger  with  the  aid 
of  whicii  duct  they  tune  for  the  assigned  frequency.  The  capacitor  Cjj 
is  separating  for  the  direct-current  circuits  and  high-frequency 
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current.  The  selection  of  oscillatory  power  from  the  plate  circuit  of 
the  filth  cascade/staqe  is  realized  with  the  aid  of  the  capacitive 
probe,  carried  out  in  the  form  of  stub  with  disk  at  end/laad  and 
omitted  into  the  cavity  of  coaxial  line.  By  the  submersion  depth  of 
probe  it  is  possible  to  regulate  the  value  of  the  take/selected 
power. 


Voltage  on  tne  anode  of  tube  L5  is  supplied  from  rectifier  +1250 
V through  H . f . - throt tlo/choke  Lt^t  shunted  with  capacitor  Ca^.  Filter 
lj^C36  removes  the  parasitic  ccramunication/connections  through  the 
power  supply. 


Bias  on  the  control  electrode  of  tube  Lg  is  formed  because  of 
the  drop  of  voltage  on  resistor/resistance  Rig  in  transit  througn  it 
of  the  full  current  of  -^ube.  Fesistor/resistance  Rja  is  variable, 
which  makes  it  possible  to  change  the  operating  mode  of 
cascade/stage. 


Filaniont  voltage  12,6  V is  supplied  to  tube  from  transformer  Tl'i 
through  the  blocking  H . f .-throttle/chokes  Li  and  Lj,  which  removes 
the  passage  of  high-treguency  oscillations  in  filament  circuit.  The 
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windings  of  transformer  are  connected  in  series  for  obtaining 
necessary  voltage  of  12.6  V.  The  resistor/resistance  R,,  is  shunt  to 
the  instrument  of  the  IPi,  which  serves  as  indicator  during  the 
tuning  of  the  fifth  cascade/stage. 


Constructions.  Network  elements  are  assembled  on  steel  L-shaped 
chassis/landing  gear.  On  the  rear  wall  of  chassis/landing  gear,  is 
established/installed  connector  Sh4,  through  which  to  unit  will  be 
feed/conducted  all  feed  voltages. 
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Fig.  21-  Unit  of  the  five-stage  driver:  1 - the  display  of  the  tuning 
of  cascade/stay es;  2 - the  tube  of  the  control/checking  of  the 
selected  channel;  3 - ccmmutator  switch;  4 - H.f.  coupling;  5 - the 
toggle  switch  of  the  start  of  the  lighting  of  instrument;  6,  8,  10, 

11  - the  organ/controls  of  the  tuning  cf  cascade/stages;  7 - the 
cap/cover  of  inspection  hole  for  the  replacement  of  tube  and 
quartzes;  9 - the  knob/button  of  blocking;  12  - the  tube  of  the 
control/checking  of  the  work  of  thermostat;  13  - the  switch  of  the 
instrument  of  tuning. 


DOC  = 77020017  PAGE 

On  the  f cont/leadiny  panel  of  unit  (Fiy.  21)  are  arranged  the 
organ/controls  of  the  tuning  of  control  and  control/checking  of  work* 
there  is  an  inspection  hole  for  the  installation  of  quartzes  into 
thermostat  and  the  replacement  of  tube  Lg-  The  cap/cover  of  the 
inspection  hole  has  electrical  interlock  of  KPj  and  KP2  (see  Fig. 

19),  which  disconnects  high  voltage  with  the  opening  of  cap/cov«'r. 

The  unit  of  the  five-stage  driver  is  installed  in  the  cabinet  of 
the  transwitt«t'  of  P-200M  and  is  fixed  in  it  with  the  aid  of  four 

captive  screw/propellers. 

Unit  of  frequency  multipliers. 

This  unit  is  intended  for  the  frequency  multiplication  and 
amplification  of  h-f  oscillations  to  the  value*  necessary  for  the 
excitation  of  output  unit  - power  amplifier.  Unit  consists  of  the 
sixth  and  seven tli  c iscade/stages  of  frequency  multipliers, 

; I 

Schematic  diagram  (Fig,  22),  The  six^h  cascade/stage  is  carried 
out  by  diagram  with  comiron/goneral/total  grid  on  the  cermet  tub:^  of 

--  i 

^ I 


DOC  = 77020017 


PAGE 


% 

GI-7B  (Lj)  and  worKs  in  the  «odt*/condition£  of  frequency  doublinq. 

The  diaqram  with  coinmo n/general/tota  1 grid  provides  a good  decoupling 
of  input  and  output  circuits,  which  is  especially  important  in  the 

next-to-last  and  final  stages  for  the  elimination  of  self-excitation. 


Input  circuit  is  formed  by  the  cut  of  coaxial  line  and  by  the 
input  capacitance  of  tube.  Duct  is  tuned  to  36th  harmonic  of  crystal 
frequency  with  the  aid  of  capacitive  plunger.  Excitation  voltages 
from  the  fifth  cascade/stage  enter  the  sixth  through  h-f  cable  and 

through  phase  inverter  PVj  to  the  loop  of  the 

ccmmunication/connection  which  is  arranged  in  input  duct.  Phase 
inverter  serves  for  the  agreement  of  the  output  resistance  of  the 
fifth  cascade/stag o with  the  entry  impedance  of  the  sixth.  It  is  the 
coaxial  line  of  the  variublG  length. 

Output  circuit  consists  of  the  cut  of  coaxial  line,  on  the  one 
hand  by  the  loaded  transfer  capacitance  of  tube  Li,  and  on  the  other- 

hand  shortcircuited  capacitive  tuning  plunger. 
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Fig.  22.  Basic  schematic  of  the  unit  of  frequency  multipliers 
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Capacitor  C,  divides  the  circuit  of  variable  and  constant  components 

o£  Current.  Power  take-off  from  the  output  circuit  of  the  sixth 
cascade/staje  is  realized  with  the  aid  of  the  capacitive  probe, 
carried  out  in  the  form  of  stub  with  the  fastened  to  its  end/lead 
disk,  probe  is  lowered  in  the  cavity  of  coaxial  line. 


The  tuninj  of  cascade/stage  is  conducted  by  movement  of  the 
plungers  and  is  monitored  from  the  reaaings  of  the  IPi,  which  is 
included  in  the  cathode  circuit  of  tube  Lj  and  is  shunted  by 
capacitor  Cj  for  a protection  from  high-f reguency  currents. 


Anode  voltage  is  supplied  from  rectifier  +1250  v through 
H. f. -throttle/choke  L5,  shunted  with  capacitor  C5.  filter  L5C5 
eliminates  spurious  coupling  through  power  supplies  with  other 

cascade/stages.  Displacement  to  the  sixth  cascade/stage  automatic. 
Its  value  is  regulated  by  variable  resistor/resistance  Rj,  connected 

in  series  with  the  miliiamineter  of  the  instrument  of  IPt  in  the 
cathode  circuit  of  tube.  Excitation  voltage  from  the  sixth 
cascade/stage  through  the  high- f reguency  cable  is  supplied  on  *h<- 
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The  seventh  casca ie/stage  in  diagram  and  structural  fulfillment 
practically  does  not  differ  from  the  sixth.  Input  circuit  is  tuned  to 
72nd  harmonic  of  crystal  frequency,  output  - to  144th. 


Filament  voltage  12.6  v on  the  tubes  of  the  sixth  and  seventh 
cascade/stages  is  supplied  from  transformer  Tr^  through 
throttle/chokes  Lj,  Lj,  Lj,  L4,  which  remove  the  passage  of 
high-frequency  currents  in  filament  circuit,  a transformer  have  three 
windings:  to  primary  is  supplied  the  current  with  voltage  208  v and 
frequency  400  H2;  two  secondary  windings  serve  for  powering  the 
filaments  of  the  tubes. 


Construction.  On  the  front/loading  panel  of  unit  (Pig.  23)  are 
arranged  the  organ/controls  of  the  tuning  of  the  sixth  and  seventh 
cascade/stages,  instruments  IF^  and  IPg  for  the  control/checking  of 

the  tuning  of  casca j<^/stages  inspection  hole  for  the  exchange  of 
tubes.  The  coyct  of  inspection  hole  is  equipped  by  electrical 
interlock  (KPj  and  KP2,  see  Fig.  22)  for  the  disconnection  of  high 
voltage  witn  the  opoiiing  of  cover. 
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Fig.  23,  Unit  of  frequency  multipliers:  1,  3,  6,  9,  11  - the 

organ/controls  of  tuning;  2,  4 - the  instruments  of  the  tuning  of  the 
sixth  and  of  the  seventh  cascade/st.ages  respectively;  5,  7 - 
high-frequency  couplings,  8 - the  cover  of  inspection  hole  for  the 
exchange  of  tubes;  10  - the  knob  of  blocking;  12  - the  toggle  switch 
of  the  start  of  the  illumination  of  instruments;  13  - the  protective 
grids  cf  plate  circuits. 


Fig.  24.  Basic  schematic  of  the  unit  of  power  amplifier. 

Key:  (1),  Communica  tion/connection . (2).  Output/yield.  (3).  Input. 
(4).  Housing. 
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In  the  upper  right-hand  cornet  cf  the  front/leading  panel  of 
unit  is  arranged  high-frequency  coupling  "output/yield  VIIK”  through 
which  is  Supplied  the  excitation  voltage  on  the  eighth  casca de/stage 
or  directly  into  antenna  in  the  work  of  radio  fceacon  in  the  mode  of 

the  light  rating  of  emission/radiation. 


Unit  cf  power  amplifier. 


This  unit  amplifies  high- treuuency  oscillations  to  the  value 
necessary  for  the  feed  of  azimuth  antenna. 


Schematic  diagram  (Fig,  24),  The  eighth  cascade/stage  is 
assembled  by  diagram  with  coronion/genera  1/total  grid  on  a cermet 
triode  of  the  type  of  GS-lB,  input  circuit  is  formed  by  the  cut  of 
coaxial  line  and  by  the  input  capacitance  of  tube  Li,  It  is  tuned  to 
14Uth  harmonic  of  cry''ta]  frequency  with  the  aid  of  capacitive 
plunger.  Excitation  voltage  from  the  seventh  cascade/stage  en'^ets 
through  l!igh-tre]uoncy  cable  to  the  coupling  loop,  which  is  arrangetj 
in  the  cavity  of  input  circuit,  output  circuit  consists  of  the  cut  of 
coaxial  line,  on  the  one  hand  by  the  leaded  transfer  capacitance  of 
tube  Lj,  and  on  the-  o<- her  hand  - by  the  capacitive  short-circuiting 
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Pig,  25.  Unit  of  power  amplifier;  1 - the  display  of  the  tuning  of 
unit;  2 - the  protective  grid  of  plate  circuit;  3,  4,  8 t the 
organ/controls  of  the  tuning  of  unit;  5 - h-f  coupling;  6 - the  cover 
of  inspection  hole  for  the  exchange  of  tubes;  7 ~ the  blocking  knob. 


Fig.  26.  Basic  schetaatic  of  the  unit  of  the  neter  of  the  passage 
power  IPM-IN.  { 

1 
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power  take-off  froiii  the  output  duct  is  realized  with  the  aid  of 
by  a capacitance/capacity  of  the  probe,  carried  out  in  the  fora  of 
stub  with  disk  at  end/lead.  Value  of  the  tapped  power  is  regulated  by 
the  depth  of  the  iaaersion  of  capacitive  probe  into  the  cavity  of 

duct.  The  tuning  of  cascade/stage  and  the  con trol/checking  of  cathode 
cathode  current  L|  is  realized  from  the  readings  of  the  instrument  of 
IPj,  connected  in  series  with  resistor  Bj  in  the  cathode  circuit  of 
tube.  Instrument  IPi  is  shunted  by  capacitor  C3. 

Voltage  on  the  anode  of  tube  Lj  is  supplied  from  rectifier  +1700 
V through  the  blocKing  throttle/choke  Dri , shunted  with  capacitor  C5. 
The  anode  of  tube  is  d-c  insulated  from  output  (anode)  circuit  by  the 
circular  bypass  capacitor  Ci  with  dielectric  from  porcelain. 

Displacement  on  the  grid  of  tube  is  obtained  because  of  an 
incidence/drop  in  the  voltage  on  variable  resistance  Ri,  connected  in 
the  cathode  circuit  of  tube  which  is  d-c  insulated  from  duct  by 

capacitor  Cj,  Filament  voltage  on  tube  comes  from  transformer 
transaction.  Transformer  has  two  primary  windings  1-2  and  2-3, 

Minding  2-3  is  arranged  under  secondary  winding  4-5,  while  winding 
1-2  is  separated  from  the  secondary  winding  by  magnetic  shunt. 
Therefore  during  the  passage  of  current  with  voltage  208  V and  by 
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frequency  UOO  Hz  along  winding  2-3  on  the  secondary  winding  of 
transformer  will  appear  voltage  12.6  in,  barely  depending  on  the 
value  of  the  current  of  load.  But  if  this  current  is  fed  to  the 
winding  of  1-2  transformers  Trj,  then  the  voltage  will  depend  greatly 
on  the  current  of  load.  During  dead  short  the  current  of  secondary 
winding  will  not  exceed  8 A. 


Wf  ■ H I.  L iJH  U.I  4 — 
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In  the  first  4-6  min  after  the  starting/launching  of  transmitter 
is  included  winding  1-2,  and  winding  2-3  still  disconnected,  because 
the  filament  of  tube  "cold'*,  its  resistor/resistance  little  and  the 
j operating  mode  of  secondary  winding  is  close  to  the  mode/conditions 

i 

of  short  circuit.  With  the  warm-up  of  filament,  its 

resistor/resistance  increases,  current  strength  decreases  and  voltage 
approaches  nominal. 

After  the  function  of  timing  relay,  it  is  included  by  relay  Pj, 
which  by  its  contacts  disconnects  winding  1-2  and  switches  on  winding 
2-3.  in  filament  circuit,  is  establish/installed  the  nominal  voltage 
12.6  in. 

Constructions,  The  unit  of  power  amplifier  (Fig.  25)  is  placed 

in  the  upper  section  of  the  cabinet  of  the  transmitter  P-200M. 

Network  elements  are  assembled  on  standard  L-shaped  chassis/landing 
gear.  On  the  front/leading  panel  of  unit,  are  arranged  the  controls 
for  tuning  and  adjustment.  In  right  lower  to  angle  there  are 
high-frequency  coupling  for  the  connection  of  the  cable  with  the  aid 
of  which  the  energy  is  supplied  to  antenna,  the  inspection  hole  for 
an  exchange  of  tubes  whose  cap/cov»r  has  an  interlock  (Bj  and  Bs,  see 
Fig.  24) . 
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Plate  circuit  has  special  shielding  cap/covers  for  a decrease  in 
the  strength  of  H.f. -field  in  cabin  of  radio  beacon. 


Onit  of  the  meter  of  passage  power. 


Value  determination  of  passage  power  is  conducted  by  the 
measurement  of  stresses  on  the  cut  of  coaxial  line.  Power  P in  line 
can  be  calculated  according  to  formula 


where  aaaaaaaaaaaaaa  is  the  maximum  and  minimum  voltages  in  line; 


p is  line  characteristic 
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Voltage  froo  line  is  renove/taJcen  with  the  aid  of  the  capacitive 
probe  which  is  aoved  along  grad  line*  In  this  case,  are  determined 
the  aaaaaaaa  and  the  aaaaaaaa.  The  distance  between  corresponds  to 
the  fourth  of  wavelength.  According  to  the  relation  of  these  voltages 

of  aaaaaaaaaaa  and  aaaaaaaaaaaa  it  is  possible  to  judge  the 
coefficients  of  the  traveling  (KBV)  and  standing  (KSV)  waves, 
respectively. 


schematic  diagram  (Fig.  26).  The  voltage  of  high  frequency  with 
the  capacitanca/capacity  of  probe  enters  the  anode  of  tube  Lp  (1D1C) 
and  is  detected.  Resistor/resistance  closes  the  circuit  of  the  dc 
current  component  of  diode,  in  the  cathode  circuit  of  tube  L?,  is 
included  the  instrument  the  Ipj  which  measures  the  average  current. 
The  upper  scale  of  microammeter  is  quadratic  and  corresponds  to  the 
average  power  coefficients.  The  lower  scale  uniform  servas  for 
determining  KBV  and  KSV.  The  sensitivity  of  instruments  is  regulated 
with  the  aid  of  resistor/resistance  R3.  For  the  stabilization  of  the 
initial  current  of  diode  during  the  oscillations  of  grid/network  into 

filament  circuit,  between  the  primary  winding  of  transformer  Tr?  and 
the  secondary  winding  of  transformer  Tr|  is  included  ballast  resistor 

(tube  Li).  The  current  of  ballast  resistor  depends  on  the  constant 
value  resistor/resistance  Rg  and  of  variable  resistance  Rj,  From  the 
primary  winding  of  transtormer  Tr,,  is  made  the  removal/outlet  to 
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jack  Gi  for  the  supply  of  gauging  voltage  on  the  anode  Lg  during  the 
adjustment  of  the  unit  of  the  meter  of  passage  pover. 

Constructions.  The  unit  of  the  meter  of  passage  power  (Fig.  27) 
small,  with  that  which  is  removing  itself  front/leading  panel  to 

which  are  arranged  the  instrument  IPj,  dial  light,  the  scale  for  the 
measurement  of  the  lengths  of  the  will  electrical  starts  and  the 
disconnection  of  grid/network  and  the  safety  device/fusa. 


From  left  side  is  estaMished/installed  h-f  coupling  for  the 
cable,  which  goes  from  transmitter,  while  with  right  - high-frequency 
coupling  for  the  connection  of  cable  to  antenna  and  knob/stick  for 
the  movement  of  capacitive  probe  along  grad  line  (tuning  knob), 

Vithin  unit  are  arranged  grad  line  and  network  elomants, 

end  section. 


■ 
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Ccntrcl  unic  of  rectifier  +350  in. 


Schomatic  diajra®  (Fig.  2b).  Rectifier  *350  in  is  assesbled 
according  to  bridge  circuit  or.  seleniua  rectifier  Di  (406D16A). 
Voltage  on  rectifying  bridge  enters  frc»  the  transforaer  Tri,  priaary 

winding  of  which  through  the  eaiety  device/fuse  Prg  is  connected  to 
grid/ref  work  208  in,  400  Hz  (block  Fi,  terainal  2-3),  In  parallel  to 


iiiiiJ'inrif'Tr  'ifSi? 'j  • i ■- 
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safety  device/fuse  Pr2  is  iicluded  the  tarqet/f urpose,  which  consists 
cf  resistor/tesistance  57  and  the  neon  tute/la*p  NL2.  Neon  tube  is 
fired  with  blowing  Erg. 


Unidirectional  voltage  is  supplied  to  the  filter,  esployed  for 
the  saoothing  of  pulsations.  Pi-secticn  filter  consists  of 
throttle /choke  Dr^  and  capacitors  Sj  and  S^.  At  the  output/yield  of 
filter  is  a voltage  divider  R?-?*,  vcltage  frci  which  approaches 
I instrument  IPj  in  the  position  of  switch  V|  ••♦350  V^-  From  the  second 

i 

secondary  winding  of  transf crmer  TT|  is  r eocve/taken  alternating 
vcltage  30  v for  the  preheating  of  thermostat. 

Itansforioer  Tip  serves  for  the  creation  of  the  voltage  6 in, 
which  is  utilized  for  the  illumination  cf  all  measuring  meters  in  the 
cabinet  of  transmitter  P-200M.  The  feed  cf  transformer  conducts  by 
current  with  voltage  206  in,  frequency  hOO  Hz  (tlock  Pi,  terminal 
3-4).  In  supply-line  winding  Ti j is  included  the  safety  device/fuse 
Pri  and  circuit  r*.  HLi  for  a monitoring  of  the  soundness  of  safety 
device/fuse  Prj. 


Euring  the  supplying  cf  cuirent  with  vcltage  208  v an  d frequency 
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400  Hz  wear/operates  the  relay  Ej  but  value;  208  in,  400  Hz  the 
tecBxnal  eif  of  couplings  Pi-Ptg  - resistor/resistance  8*  is  a diode 
Cj  - the  winding  of  relay  is  a terminal  cf  7 couplings  P|  208  in, 

400  Hz.  To  the  terminal  of  7 couplings  Pi  the  current  with  voltage* 
208  V and  frequency  400  Hz  enters  through  the  blocking  contact  of 
bloher,  which  is  closed  only  in  the  presence  cf  air  flow.  This 
connection  of  the  power  of  relay  Pi  does  net  allow/assune  the  supply 
of  high  voltage  on  transmitter  without  the  preliminary  start  of 
blower. 

Simultaneously  with  current  feed  with  voltage  208  v and 
frequency  400  Hz  voltage  ♦27  v from  the  common/general/tot al 
rectifier  through  the  terminal  of  24  ccoplirgs  Pj,  the  safety 
device/fuse  Pr4  and  the  terminal  ot  20  couplings  P^  enters  control 
circuit  of  transmitter.  Page  31. 
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Fig.  28.  The  scheaatic  diagcas  of  the  block  of  the  adninis teat  ion  of 
rectifier  +350  in. 

Key:  (1).  Incandescence.  (2).  Armature  plate,  (eaf) . »ork.  (4). 

IlluBination.  (6).  Circuit.  (6).  Heueing.  (7).  »A.  (8).  in.  (9), 
Voltage  meas.  (10).  Hz.  (11).  Hax.  of  relay.  (12).  Blocking.  (13). 
Illumination.  (14) , a.  Eage  32. 


After  wear/operates  relay  Ri,  safety  device/fuse  Pr3,  the  terminal  of 
21  couplings  ?2t  'the  blocking  contacts  of  the  cabinet  of  transmitter 
and  rectifiers  +1250  v even  +1700  in,  the  terminal  of  22  couplings  Pg 
approaches  tube  LNa  "blocking  is  locked".  lube  will  inflame,  if 
blocking  is  nowhere  disrupted.  From  terminal  22  voltage  +27  in  is 
supplied  to  the  circuit  clcsing  contacts  cf  1-6  relay  Rz. 


After  4-6  min  of  tiwing  relay  nt  wear/operat es  and  by  its 
circuit  closing  contacts  3-4  supplies  feed  to  the  relay  Rs,  which 
wear/operates  and  is  self-lccked  through  contacts  5-10.  Relay  R5  by 
contacts  2-7  will  de-energize  tne  winding  of  the  feed  of  the  timing 

relay  RVi. 
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The  contacts  of  timing  relay  5-5  will  be  closed  and  they  iiill 
feed  power  on  relay  R^.  will  actuate/operate  on  the  circuit:  *27 
in  the  terminal  of  24  couplings  Pg  is  contacts  of  1-2  relays  Ht  - 
safety  device/fuse  Prj  is  contacts  of  2-7  relay  B*  the  contacts  of 
2-7  relay  B3  - the  winding  of  relay  is  the  earth/ground  (-27  c) . 

The  contacts  of  relay  Ee  2-7  and  4-9  will  be  closed  and  they 
will  feed  feed  on  relay  E4.  Relay  E4  will  actuate/operate  on  the 

circuit:  +27  in  the  terminal  cf  24  couplings  Pg  is  contacts  of  1-2 
relays  Rj  - safety  device/fuse  is  contacts  cf  2-7  relay  B*  - the 
winding  of  relay  R4  is  the  eatth/ground  (-27  c) • 

In  this  case  contacts  1-6  include  the  circuit  of  the  powering  of 
relay  Pj,  contacts  5-10  shunt  the  contacts  cf  2-7  relay  Rg,  and 
contacts  2-7  disrupt  the  feed  circuit  cf  the  tute  of  LNj 
"actuate/operated  the  roaximutn  protection''.  Belay  Rz  wear/operates  on 
the  circuit;  +27  in  tne  terairal  of  24  couplings  is  contacts  of 
1-2  relays  H,  - safety  device/fuse  Prj  is  contacts  of  1-6  relay  R4  - 
the  winiing  of  relay  Ra  is  the  earth/ground  (-27  c) . With  this  relay 
H*  it  is  self-lociceti  through  contacts  5-1C.  Ccrtacts  2-7  is  extended, 
but  this  dees  not  affect  the  work  of  circuit,  since  in  parallel  to 
the*  are  included  the  contacts  cf  5-10  relays  F4, 
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Thcou^h  the  contacts  of  4—9  relay  and  the  switch  V3  the 
"start  of  high  voltage”  the  voltage  *21  in  is  supplied  to  the 
windings  of  three  relays,  arrange/located  in  the  lower  section  of  the 
cabinet  of  transmitter  on  the  circuit:  +27  C - is  a terminal  of  24 
couplings  P2  - the  contacts  of  1-2  relays  Ei  ace  a safety  device/fuse 
PCj  - switch  V3  is  contacts  of  4-9. relay  - the  terminal  of  19 
couplings  Pg  is  windings  of  relay  Bj,  F3,  E4  ” 'the  earth/ground  (-27 
c) , Relays  will  actuate/operate  and  will  include/connect  rectifiers 
♦1250  V even  +1700  in.  In  this  case  will  irfla^e  the  tube  LN4  "high 
voltage  included”.  With  this  ccncludes  the  turn-cn  transient  of 
recti  fliers. 


With  the  overloading  of  rectifiers  +1250  v even  +1700  into  the 
relay  P3,  connected  in  the  loau  of  rectifiers,  wear/operate  and  it 
breaks  its  contacts  2-7.  In  this  case  they  are  disconnect/turned  off 
by  relay  Re  ^nd  R^.  Simultaneously  they  are  de-energized  by  relay  Bi, 
Fj,  84,  Tney  disconnect/turn  oft  rectifiers  and  include  tube  LN3 
"actuate/operated  the  maximum  protecticr”. 


1 1- 
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After  the  elimination  cf  the  reason  fon  overloading  the 
inclusion  of  rectifiers  *1250  v even  +1700  in  can  be  produced  without 

time  element  by  pushing  of  knob  Kn^  the  "return  of  the  maximua 
protection".  In  this  case  again  will  actuate/cperate  the  relays  B* 

and  R4,  which  will  produce  the  necessary  starts  and  will  extinguish 
tube  IN3- 


Timing  relay  is  shunted  knob  Kn,,  by  pressure  which  it  is 
possible  to  include/connect  high  voltage  without  the  delay  of  timing 
relay. 


For  a signaling  about  the  disconnection  of  high  voltage  is 

provided  the  equipment/device,  which  consists  cf  diodes  D3 , D4  and 
howler.  Upon  the  disappearance  of  the  high  voltage  of  relay  R*  it  is 
disconnected  and  dumps  +27  in  by  its  contacts  4-9  (with  the  connected 
switch  V3)  from  the  terminal  of  17  couplings  Pg, 
start  of  sound  signal  (howler).  Page  33. 


which  leads  to  the 
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Fig-  29-  Ccntrol  unit  o£  rectifier  +350  in:  1,  2,  5,  7,  11  - 
ind-cator  lights;  8,  10,  13,  15  - predxraniteli;  eaf  - measuring 

meter;  4 - the  toggle  switch  of  the  start  of  the  illumination  of 
measuring  meter;  6 — the  toggle  switch  of  the  switch  of 
incandescence,  closed  by  cap/cover;  9 * the  knct/button  of  the  return 
of  the  maxiauiB  protection;  12  - instrument  switch;  14  - the  toggle 
switch  of  the  start  of  high  voltage;  16  - the  knot/button  of  the 


shunting  of  timing  relay. 


Toggle  switch  V4  serves  for  switching 


incandescence  from  mode/conditions  •’work”  into  lode/condit ions 
"hardening"  in  the  training/aging  of  tubes- 


In  unit  there  are  instruments  IP^  and  a switch  Vj, 


«ith  the  aid  of  switch  the  voltmeter  is  connected  to  the 
measuring  potentiometer  of  any  of  the  rectifiers. 


Constructions.  On  the  front/leading  wall  cf  the  control  unit  by 
rectifier  +350  in  (Fig.  29)  are  arranged  the  cell/elements  of  control 
and  indication,  measuring  meter  for  the  checking  of  the  feeding 
voltages,  safety  device/fuses. 
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Unit  of  high-voltage  rectifier. 


Schematic  diagram  (Fig.  30).  unit  consists  of  tuo 
series-ccnnected  rectifiers  *1250  v even  *5C0  its.  Voltage  on  both 
rectifiers  is  supplied  from  one  power  three-phase  transformer  ftn 
which  has  two  secondary  windings. 


Bectifier  '•■1250  in  is  assembled  on  selenium  cell/eleaents  Dj  the 


i 


type  75ED24G  according  to  three-phase  bridge  circuit.  For  the 

i 

i 

smoothing  of  the  pulsations  of  unidirectional  voltage  is  provided  the  | 
filter,  which  is  of  th ccttlc/choke  Drj  and  capacitor  Cj,  At  the 
cutput/yield  of  rectifier  is  included  divider/denominator  Ba-Br, 
voltage  from  which  through  the  terminal  of  15  couplings  and  the 
switch  Vi  (see  Fig.  28)  it  is  supplied  to  measuring  meter  IP|. 


Bectifier  ■♦■500  in  is  assembled  on  seleriui  cell/elements  Dg  (see  | 

I 

■3 

Fig.  30)  according  to  three-phase  bridge  circuit.  At  the  output/yield  I 

I 

cf  rectifier  is  included  the  ripple  filter,  which  consists  of  \ 

] 

throttle/choke  Dr^  and  capacitor  S;,  and  the  measuring  potentiometer  | 
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Be”B|3«  Voltage  from  this  potentioBeter  through  the  terainal  of  14 
couplings  Pj  and  the  switch  Vj  (see  Fig.  26)  is  supplied  to 
instrument  IPj. 


Current  with  voltage  208  v and  frequency  4C0  Hz  through  the 
coupling  Pi  (see  Fig.  30)  and  teruinals  1-2-3  approaches  automatic 
machine  AVj  (”  grid/network"),  pectifiets  are  switched  on  by 
automatic  machine  AVi*  In  this  case  voltage  208  in  400  Hz  approaches 

the  contacts  of  1-2  contactors  Ej,  which  wear/operates  after  that,  kA 
will  be  include/connected  by  the  timing  relay  PVi  (see  Fig.  28). 


Ir  the  circuit  of  rectifiers  +1250  v even  *1700  into  provided 
safety  device,  which  consists  of  resistcr/resistance  Ri*  (see  Fig. 
30),  through  which  "grounded”  ccmmon/general/total  minus  of 
rectifiers  and  overload  relay. 


Signalling  device's  from  resistor/r esistance  Ris,  selenium 
rectifier  D3  and  relay  F?  is  intended  fcr  the  prevention/warning  of 
the  service  personnel  about  the  absence  of  anode  voltage.  If  the 

circuit  which  feeds  anode  transformer,  is  exact,  then  relay  Hg  is 
included  by  its  breaking  contact  2-7,  4-9  disrupts  circuit  +27  v on 


howler.  But  if  for  any  reason  current  with  voltage  208  v and 
frequency  400  Hz  is  absent,  the  relay  Rg  is  disconnect/tur ned  off  and 

includes  howler.  Page  34. 
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Fig.  30.  The  schematic  diagram  of  the  block  of  high-voltage 
rectifier. 


Key;  |1).  Grid/network.  (2).  Circuit.  (2a).  Gcid/networ k.  |2b)  . in. 
|2c)  Hz.  (eiaf ) . Housing.  (4).  Signal.  (5).  Blocking.  (6).  Illumin. 

(7).  bA.  (8).  Volt.  meas.  (9).  Max.  of  relay.  In  the  unit  of  the 

rectifier  is  provided  blocking  through  contacts  Knj  and  Kna,  which 
discornect/turns  off  high  voltage  with  the  opening  of  cap/cover  on 
the  front/leading  wall  of  unit.  Unit  is  arranged  in  the  lower  section 
cf  the  cabinet  of  the  transmitter  P-20CM. 


Transmitters  P-iOA  and  P-20C. 


Transmitter  P-20A  is  irter.ded  for  the  generation  of  the 
reference  signals  ”35''  and  ”36”,  which  together  with  the  signal  of 
the  transmitter  P-200M,  make  it  pcssible  aboard  the  aircraic  to 
determine  the  values  of  azimuth  relative  to  the  site  of  installation 
of  radio  beacon. 


Transmitter  P-20D  is  iiterdeu  for  the  relay  retort  of  the 
inquiring  signals,  which  enter  from  aircraft  transmitter.  These 
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signals  are  called  reciprocal.  They  are  necessary  for  deteraiining  the 
instantaneous  value  of  range  aboard  the  aircraft.  Furtheriore,  the 
transnitter  P-20D  generates  thf--  two-degree  signals,  which  are 
utili2ed  for  the  work,  cf  the  ground-based  PEI,  cn  which  is 
super iBBposed  the  identification  signal,  coded  in  alphabet  of  Morse 
code.  Transmitters  P-20A  and  P-20D  are  almcst  identical  in  their 

structural/design  and  circuit  performance. 


The  transmitters  f~20a  and  P-20c  consist  cf  the  units  of  the 
generators  of  freguency  1 (Fig.  31),  the  keying  units  2,  of  the 
assemblies  of  the  administration  cf  rectifier  11  kv  emf,  the  power 
supply  units  of  modulators  4,  of  tne  units  cf  high-voltage  rectifiers 
5,  of  the  diplek  unit  of  the  automatic  frequency  control  (AFC)  , of 
the  pcwer  supply  unit  of  unit  AFC,  of  phase  inverters,  diplex  unit  of 
the  ccntrol/checki ng  of  fteguercy  (BKCh) , cf  the  units  of  the  meters 
of  the  passage  power  IMP-21,  unit  of  encoder  with  the  power  supply 
unit,  senscr  unit  of  reference  signals.  Page  35. 
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Fig.  32.  Functional  transmitter  circuit  P-2CA  and  P-20D. 


Key;  (1).  Antennas.  (2),  Unit  of  the  meter  of  passage  power.  (em£). 
phase  inverter.  (4).  Keying  unit.  (5).  Unit  of  generator.  (6).  Unit 


AFC.  (7)  . Unit  of  encoder.  (8)  . Sensors. 


Functional  diagram 


(Fig.  32).  Transmitters  work  as  follows.  Curing  the  rotation  of  the 
azimuth  antenna  of  radio  beacon  four  electrcmagcetic  sensors, 
arrange/located  in  the  column  of  the  drive  of  this  antenna,  generate 
two  polar  motnentum/iiDpulse/pulses.  two  senscrs  fora/shape  reference 
pulses  '*35”  and  ”36”,  the  third  is  intended  for  obtaining  two-degree 
call  momentuB/impulse/pulses  and  the  fourth  fotm/shapes 
■omentum/impulse/pulse  into  the  torgue/momert  cf  the  passage  of  the 
middle  cf  failure  of  the  radiation  pattern  cf  the  azimuth  antenna 
through  the  direction  in  true  ncrtn.  Bipolar  mcmentum/impulse/pulses 
are  supplied  from  electromagnetic  senscrs  to  the  input  of  the  unit  of 
encoder. 


In  the  unit  of  encoder  are  f or m/shaped , are  coded  and  are 
distributed  the  momentuir/iapulse/pulses , which  start  transmitters  and 
PPI.  From  the  output/y ic-ld  cf  this  unit  rectangular  reference  pulses 
”35"  and  ”36”  together  with  northern  mcientui/ispulse/pulse  are 
supplied  tc  the  iceying  unit  of  the  transmitter  F-20A,  but  two-degree 
and  inquiring  - to  the  keying  unit  of  tcanstitter  P-20D. 
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Ihe  keying  units  of  ttansaitters  fcrm/shapc  the 
Boaen tuffl/impulse/puises  of  the  high  voltage,  necessary  for  the  work 
c£  high-frequency  oscillators.  The  intensive  signals  through  phase 
inverters  and  the  unit  of  the  laeter  of  passage  power  are  supplied  to 

antenna  and  are  emitted  into  space.  Phase  icverters  will  match  the 
cutput  resistance  of  high-frequency  oscillator  with  input  antenna 
resistance.  Page  36, 


DOC  = 76030017  PAGE 

Fig,  33,  The  schematic  diagram  of  the  block  of  high-frequency 
oscillator. 

Key:  (1).  Output/yield,  (?)  . Incandescence,  (eif).  Boric,  (4), 
Snitching  on,  (5),  Indicator  of  work  AFC,  (6),  Input,  The  unit 

of  the  meter  of  passage  power  monitors  the  power  output  of  both 
transmitters,  it  measures  the  csciilaticn  frequency,  KBV  and  KS7  of 
the  feeders,  which  supply  energy  from  transmitters  to  antenna. 

Fart  of  the  hign-f requency  energy  across  the  coupler  goes  to  the 
input  of  units  AFC  and  of  EKCh,  Unit  AFC  supports  with  constant 
cscillator  frequency  and  reconstructs  them  to  any  of  40 
fixed/recorded  frequencies.  Unit  BKch  is  irtended  for  the  operational 

inspection  of  transmitter  frequency. 


The  feed  of  transmitters  is  realized  from  the  special  units  of 
rectifiers,  Tiic  control  units  by  rectifiers  including  disconnect/turn 
cff  rectifiers,  is  monitored  their  work. 


Cnit  cf  high-f  req'io  ncy  cscillator. 


K< 


FACE 
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This  unit  is  irtended  for  the  yeneraticn  of  high-frequency 
signals.  It  includes  oscillatory  circuits  %ith  a cernet  tricde  of  the 
type  GI-143,  the  coupler  of  unit  AFC,  the  lechanisi  of  tuning  and 

frequency  control. 

Schematic  diagram  (Fig.  33).  Oscillatcr  is  assembled  according 
to  circuit  with  common/general/total  grid.  Its  input  and  output 

circuits  are  carried  out  in  the  form  of  the  cuts  of  the  coaxial  lino, 
connected  in  circuit  of  grid  - the  anode  and  grid  is  a cathode. 

Input  oscillatory  circuit  is  formed  by  inductance  in  the  form  of 
coaxial  line  (anode-grid  tuLe)  and  by  input  cafacitance  (Fig* 

34b)  tube  (grid  - cathode).  This  duct  from  one  end/lead  is  closed  by 
the  short-circuiting  tuning  plunger.  The  cathode  of  tube  is 
isolate/insulated  by  direct  current  from  oscillatory  circuit  by 
bypass  capacitor  (Fig.  34a).  Page  37. 
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Fig-  34-  Simplified  (a)  and  equivalent  (b)  schematic  of 
bigh-f requency  oscillator. 


Key:  (1).  Coupling  element.  (2).  Coupling  slit  cf  a waveguide. 

Output  oscillatory  circuit  (grid  the  anode)  is  formed  by  inductance 

in  the  form  of  coaxial  line  (anode-gr  d tuce)  and  by  transfer 
capacitance  tube  (see  Fig-  34J j . This  duct  from  one  end/lead 

is  closed  by  the  short-circuiting  tuning  plunger,  about  to  direct 
current  the  anode  of  tube  is  isolate/insulated  from  duct  with  the  aid 

of  bypass  capacitor  (see  Fig.  34a),  with  ceramic  dielectric. 

Capacitors  and  for  high-frequency  currents  represent  low 

re sis ter/ resistance. 


Feedback  in  circuit  is  realized  through  t 
(see  Fig.  34 1)  tube.  Since  in  all  working  freq 
capacitance/capacity  dees  net  provide  the  nece 
feedback,  latter  is  increased  because  cf  the  f 
gashes  in  the  grid  tube  cf  ccaxial  line.  This 

ccmmunication/connection  is  equivalent  to  tne 
supplementary  capacitance/capacity  in  parallel 


he  capacitance/ capacity 
uency  band  this 
sEary  value  of 
ulfillment  of  special 

ccnnection  of 


Power  take-off  is  realized  with  the  aid  cf  the  capacitive  probe. 
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oaitted  into  the  cavity  of  plate  circuit  ir:  the  location  of  the  grid 

cf  tube.  The  value  of  the  take/selected  pcwec  is  regulated  with  the 

aid  of  knob/stick  "communicati on/connection".  Probe  connect  with 

coaxial  line  with  high-frequency  coupling.  High-frequency 

cscil lati cns  enter  through  the  unit  of  the  meter  of  passage  power  to 

actenna- 


The  coarse  adjustment  cf  oscillatci  cf  the  assigned 
fixed/tecorded  frequency  conducts  Ly  the  displacement/moveBent  of 
anode  and  cathode  plunger,  and  a precise  tuning  - with  the  aid  of  the 
iron  cere,  introduced  into  the  cavity  cf  plate  circuit. 


Betuning  from  one  fixed/tecorded  frequency  tc  another  can  be 

done  automatically  froit  unit  AFC  or  by  hand  with  the  aid  of 
kncb/stick  "tuning". 


The  automatic  retuning  of  oscillatcr  from  cne  frequency  to 
ancther  occurs  as  fclicws.  During  the  installation  of  switch  Vj  - 
"»an.-auto"  - to  the  positicn  of  “authors"  (see  Fig.  33)  the  voltage 
♦27  in  it  is  supplied  to  the  winding  of  relay  Ej  on  the  circuit:  +27 
in  the  terminal  of  18  couplings  Shj  is  a switch  Vi  - the  limit 


the  limit 
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switches  KP^  and  KPg  are  a winding  of  relay  84  - the  terninal  of  11 
couplings  Uj  -27  in.  Relay  Fj  operates,  contacts  1-6,  2-7,  U-9 , 5-10 
will  be  closed  and  three-phase  current  with  voltage  209  v and 

frequency  400  Hz  from  coupling  Sh^  through  tersinals  2,  eaf,  4 it  is 
supplied  to  the  winding  of  totcr  Kj. 


The  first  phase  of  this  current  fct  the  feed  of  electric  motor 
Ml  is  supplied  on  the  circuits:  the  terminal  of  2 couplings  Shi  is 
the  circuit  closing  contacts  of  1-6  relay  - terminal  1 winding  of 
electric  motor;  the  second  phase  - on  the  circuit:  the  terminal  eaf 

of  couplings  shi  is  the  circuit  closing  contacts  of  4-9  relay  Ri  - 
the  breaking  contact  of  4-5  relay  Bg  the  terminal  of  2 windings  of 
electric  motor;  the  third  phase  - on  the  circuit:  the  terminal  of  4 
couplings  Sh 1 is  the  circuit  closing  contacts  of  2-7  relay  Bi  - the 
breaking  contact  of  1-2  relays  Pj  are  a terminal  emf  of  windings  of 
electric  motor. 


Page  3H. 


Electric  motor  begins  to  rotate  and  moves  tuning  plungers.  The 
mechanism  of  the  re-tuning  of  ducts  has  two  end  switches  KP3  and  KP4, 
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with  the  aid  of  which  are  changed  ever  the  phases  of  current, 
supplied  to  electric  motor.  Upon  reaching  by  plunger  of  one  of  the 
end  positions  the  tappet  drum  presses  on  the  ccEtacts  of  the  end 
switch  KP3.  Contacts  are  treken,  and  the  circuit  of  the  winding  of 
relay  E2  is  closed:  +27  c - is  a coupling  Shj  terminal  18  - the 
winding  cf  relay  the  locked  contacts  KP4  and  KP3  27  in 
(earth/ground).  Relay  Rj  wear/operates  and  it  breaks  contact  1-2, 

4-5,  7-8,  10-11  it  closes  contacts  2-3,  5-6,  8-9,  11-12.  In  this  case 
is  changed  the  order  of  the  alternation  of  phases  and  electric  motor 
begins  to  rotate  in  the  ether  direction.  The  ccntacts  of  8-9  relay  Bg 
block  end  switch  KP3,  providing  the  work  cf  electric  motor  during 
the  displacement  of  the  cam/cat ch/ jaw  cf  the  mechanism  of  retuning 
from  the  ccntacts  of  the  switch  KP3. 


Upon  reaching  by  the  plunger  of  the  tuning  of  another  end 
position  the  cani/catch/ jaw  cf  the  mechanisn  of  retuning  presses  on 
contact  KP4.  Relay  Ba  is  de-energized  and  restores  the  initial 
ordering  of  the  phases  of  the  current  cf  electric  motor  Ki. 


The  motion  of  plungers  continues,  thus  far  relay  Pj  is  located 
under  voltage.  The  feed  of  relay  Rj  is  disccnnect/turned  off  either 
automatically  oy  unit  AFC  upon  reaching  by  the  plungers  of  that 
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position,  which  providas  generation  at  the  assigned  frequency  or  by 

\ 

band  switch  Vj.  The  search  for  the  required  frequency  conducts  during 
the  BCticn  of  the  plungers  of  tuning  in  both  directions. 


In  order  in  the  case  of  any  malfunction  in  the  nechanisa  of 

retuning  not  to  destroy  ducts,  are  estafclished/installed  two 
eaergency  limit  switches  KPj  and  KPg,  which  reicve/take  feed  fro®  the 
electric  motor  of  retuning. 


For  precise  frequency  control  is  a special  mechanism,  which  is 
put  into  action  by  electric  motor  An  electric  motor  have  two 
windings  (excitation  and  controls).  The  feed  of  both  windings 
conducts  from  unit  AFC.  Current  with  vcltage  3C  v and  frequency  400 

4 

Hz  through  the  terminals  cf  9-10  couplings  Sh | is  supplied  to 
excitation  winding  2-4,  but  through  terminals  7-8  - to  control 
winding  1-3.  Under  the  action  of  control  voltage  the  electric  motor 
rotates  and  through  the  reducer  it  changes  the  submersion  depth  of 
iron  cote  (cell/element  cf  the  fine  tuning  cf  duct). 


In  order  that  the  cell/eltment  cf  fine  tuning  would  be  located 
in  the  mid-position  during  the  automatic  search  for  the  required 
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cscillatcr  frequency,  cn  cne  of  the  axes  cf  the  mechanism  of  a 
precise  tuninq  was  estatlished/installeO  the  contact  disk,  which 
together  with  the  contact  KE,  creates  the  supplementary  feed  circuit 

cf  relay  (+27  C - V|  - the  contacts  kNj  and  KNg  - the  winding  of 
relay  Rj  - the  contacts  of  5-10  relays  Ej  - KN7  - 27  c)«  This  makes 

it  possible  to  move  to  the  plunger  of  tuning  cn  as  much,  as  occupies 
contact  surface  on  disk.  When  disk  by  its  insulating  sector  breaks 
the  feed  circuit  of  relay  E,,  the  plungers  cf  tuning  they  will  stop, 
and  the  cell/element  of  fine  tuning  will  be  located  in  the 
■id-pcsiticn. 


The  voltage  of  ancde  feed  on  tube  GS-14B  (about  12  kV)  is 
supplied  from  peak  transformer,  and  displacement  to  the  grid  of  tube 
- from  variable  resistatce  R,  because  cf  a voltage  drop  across  it 
during  the  passage  cf  complete  cathode  current. 


Fcr  a monitoring  of  work  of  oscillator  in  the  cathode  circuit  of 
tube  is  included  the  instrument  IP,,  ptctected  at  high  frequency  by 
capacitor  S,« 


Construction  (Fig.  3^).  The  network  elements  are  assembled  on 


st.s€l  c hassis/l and i n9  ct  U~shap€d  ccnstcuction#  on  rear  wall  of 

which  is  arranged  coupling  Sh|  and  high-voltage  coupling  Ij  (see  Fig* 
33) » the  supplying  feeding  and  control  voltages.  On  the  fcont/leading 
panel  of  unit  are  arranged  the  organ/ccrtrcls  cf  transaitter  tuning, 
high-freguency  coupling  for  the  connection  cf  cscillator  for  antenna, 
the  displays  of  the  aode/conditions  of  transaitter,  also,  with  boron 
cf  freguency  control.  Page  39. 
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Fig.  35.  Unit  of  the  high-frequency  oscillator:  1.,  2.  high-frequency 
couplings;  emf  - the  indicator  cf  work  AFC;  4 - the  tube  of 
oscillator;  5 - instrument  of  the  developments  cf  unit;  6,  7.  the 
crgan/ccntrols  of  tuning  of  unit. 
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Fig«  36.  The  schematic  diagram  of  the  tlock  of  modulator. 

Key;  (1).  Monitoring  of  modulatcr  driver.  ( 1A) . in.  (lb).  Hz.  (1c). 
[Illegible].  (Id).  Circuit.  (2).  Housing,  (emf ) . Monitoring  of 
starting/launching.  (4).  Grid/r.etwor k.  The  arrcH/Foii^^®t  of  the 
instrument  of  frequency  control  is  stopped,  when  oscillator  is  tuned 
to  the  assigned  frequency.  Bemaining  time  it  rotates.  For  the 
replacement  of  the  tube  GS-14B  is  an  inspection  hole.  The  cap/cover 
of  inspection  hole  with  louver  has  a blocking  KP5  and  KP^  (see  Fig. 
33),  which  disconnects  high  voltage  with  the  opening  of  cap/cover. 


The  unit  of  oscillator  is  arranged  in  the  upper  pact  of  the 
cabinet  of  transmitters  and  is  secured  with  the  aid  of  four 
nondrop^out  scr ew/propellers. 


Keying  unit. 


schematic  diagram  (Fig.  36).  This  unit  consists  of  two-stage 
modulator  driver  and  the  modulatcr,  that  simultaneously  is  power 
amplifier.  The  first  cascade/stage  of  modulatcr  driver  is  assembled 
on  the  tube  gmI-6  (Li)  , both  halves  of  which  ate  included  in 


parallel.  This  start  makes  it  possible  to  attain  large  power,  but 
together  with  this  can  arise  parasites  in  the  circuits  of  tube,  which 
reguires  the  application/use  of  special  measures  for  their 
elimi  ration. 


Page  40. 

AS  the  plate  load  of  cascade/stage  serves  the  primary  winding  cf 
transformer  transaction. 


Tc  the  arrival  of  the  trigger  pulse  of  tute  Li  is  closed  by 
negative  voltage  -80  in,  by  subject  cn  the  control  electrodes  of  both 
cf  the  half  cf  tube  from  power  supply  unit  through  the  filter,  which 
consists  of  resistoc/resistance  R?6  3rid  capacitor  S9.  Trigger  pulses 
about  100  in  amplitude  are  supplied  from  encoder  to  the  control 
elect  lode  of  tube  Lj  through  the  terminal  cf  5 couplings  Sh^  and  the 
capacitor  S^.  Tube  is  blocked,  and  in  the  primary  winding  of 
transformer  appears  the  voltage  pulse,  which  transmits  into  the 

secondary  winding  cf  transformer  Trj. 
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In  the*  circuit  of  the  screen  orid  are  included  the  capacitor  S2 
and  resistor/resistance  R31,  which  compese  equalizer.  To  the  arrival 
cf  trigger  pulse  the  capacitor  Sj  charges  itself  on  the  circuit;  ♦■400 

C - is  R31  - Sz  -400  V to  the  supply  voltage,  which  is  soaewhat 
greater  than  that,  that  is  applied  to  screen  grid.  At  the 
torque/moaient  of  the  blockage  of  tube  the  voltage  on  its  screen  grid 
turns  out  to  be  that  which  was  increased.  Therefore  the  current 
through  the  tube  during  the  passage  of  leading  iapulse  front  in 
coaparison  with  the  current  through  it  during  the  passage  of  basic 
part  cf  the  moment ura/im pulse/pulse  will  be  more,  since  with  the 
torque/moroent  of  blocking  of  tube  it  begins  tc  pass  screen  current 
and  vcltage  to  decrease  because  of  a vcltage  drop  across 
resistor/resistance  Rji  and  the  partial  discharge  of 
ca 'acitance/capacit y Sj, 


Capacitor  is  discharged  on  the  circuit;  Sg-R^-Li  - the 
earth/ground  - Sj,  Resistor/resistances  Rj-Fs,  connected  in  the 
circuit  of  the  managers,  the  screen  grids  and  the  anode,  prevent  the 
onset  of  parasites.  Resistoi/resistances  R^  it  shunts  the  secondary 
winding  cf  tiansformor  Tr|  and  petforios  the  rcle  cf  damper  in  the 
case  of  the  onset  of  oscillating  process  through  the  terminaticn  of 
trigger  pulse.  The  anode  and  shielding  circtits  of  tube  Li  are 
supplied  from  rectifier  ^400  in,  voltage  is  supplied  from  the  power 
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supply  unit  of  the  modulator  through  the  terminal  of  2 couplings  Shj* 

From  secondary  winding  peak  transfcrroer  Tii  the  positive  pulses 
through  the  capacitor  S3  are  supplied  tc  the  ccntrol  electrodes  of 
tubes  La  (GMI-6)  and  L3  (GMI-6) . On  tutes  Ij  and  L3  is  assembled  by 

second  cascade/stage  of  modulator  driver,  lubes  are  included  in 
parallel  and  to  the  arrival  of  trigger  pulse  are  closed  by  the 
negative  voltage  150  V,  sent  to  the  managers  cf  the  networks  of  power 
supply  unit  through  the  decoupling  filter,  which  consists  of 
resistor/resistance  R?7  and  the  capacitor  Sjq. 


Ihe  positive  trigger  pulse  about  2G0  in  atplitude  is  supplied  to 
the  ccntrol  electrodes  of  the  tubes,  which  trigger  themselves  for  a 
period  of  the  action  of  momentum/impulse/pulse.  In  the  primary 
winding  of  transformer  Tr?  appears  the  voltage  pulse,  which  transmits 
into  the  secondary  winding  cf  transformer  Ir^.  Ihe  circuit,  which 
consists  of  capacitor  Sjj  resistor/ resistance  E30,  corrects  leading 
iipul  se  front. 


Ihe  secondary  winding  cf  ttansfcrier  Ttj  is  protected  by 
resistcr/resictances  Pi,  and  Fm,  which  are  attenuators. 
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Besistor/resistance  Rij,  futthermote,  is  intended  for  obtaining 
ccntrcl  voltage  n socket  G,  the  "inonitcr ing  of  iodulator  driver". 
Besistor/resistances  I<7-Fi6  serve  for  the  prevention  of  parasites. 


Feed  to  the  anodes  of  tube  is  supplied  ftc*  rectifier  *1500  in 
the  power  supply  unit  of  the  mcdulatcr  thrcugh  the  prinary  winding  of 
transfcrnier  Tr^.  voltage  *600  in  approaches  screen  grids  froa  the 
unit  cf  power  through  the  terminal  of  2 couplings  Sh|. 


From  the  secondary  winding  cf  transfcraet  Irg  the  positive 
pulses  across  the  isolating  capacitor  Ss  gc  tc  the  control  electrodes 
cf  twc  in  parallel  connected  tubes  L4  (GMI-90)  and  L5  (GHI-90) , on 
which  is  assembled  tho  modulator. 


Modulator  is  ccnstructcd  accoruing  tc  the  circuit  of  the  par^'ial 

discharge  of  the  capacitance/capacity,  which  is  accUBulator  of 
energy.  This  modulator  makes  it  possible  tc  change  over  wide  liiits 

repetition  frequency  and  pulse  duration  without  any  switchings  in 
circuit.  Page  41. 
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Fig.  37.  Keying  unit.  This  is  especially  iaportant  for  the  aiodulator 
cf  the  transmitter  P-20E,  the  repetiticr  frequency  of  trigger  pulses 
cf  which  is  changed  within  limits  from  ]0  to  15C0  Hz  depending  on  the 
number  of  aircraft,  which  wcrk  in  the  giver  tcrque/aomen t with  radio 
fceaccr. 


Tc  the  arrival  of  trigger  pulse  from  the  ircdulator  driver  cf 
tube  L4  and  Ls  are  closed  by  negative  vcltaye  -700  in,  by  subject  on 
the  control  electrodes  thrctgh  the  coupling  Shj,  terminal  1 and  the 
filter,  which  consists  of  resistor/resi stance  E2o  and  the  capacitor 
S|i.  Capacitor  Se  charges  itself  from  high-voltage  rectifier  tc  the 
voltage,  close  to  the  supply  voltage  in  the  circuit:  +9  kV  are  a 
coupling  - resistor/re-sistance  Fjz  is  a capacitor  Sg  - the  primary 
winding  of  transformer  Trj  -9  kV, 


Positive  pulse  on  the  crdtr  of  80C  in  amplitude  is  supplied  to 
the  ccrtrcl  electrodes  of  tuhts  and  L5  aJid  triggers  them.  Ancde 
resistance  to  direct  current  lecomes  sirall  and  capacitor  Sg  - tube  L4 
and  Ls  - the  tarth/ground  - the  primary  winding  of  the  peak 
transfcrmer  Tii,  at  range/locatc-d  in  the  unit  of  the  oscillator  of 
H.f.  - capacitor  Sa- 


DOC  = 76030017 


PAGE 


During  the  passage  of  the  current  cf  capacitor  discharge  Sa 
through  the  primary  winding  ot  pulse  transformer  Tri  in  its  secondary 
winding  appears  the  inomentum/impulse/p ulse  cf  positive  polarity  with 
voltage  of  approximately  12  kV. 


The  capacitance  value  cf  capacitor  Sg  (0.5  pF)  provides  an 
almost  constant  value  of  surge  voltage  cn  the  anode  of  the  tube  of 
the  oscillator  of  the  transmitter  F-20C  during  pulse  duration,  but 
does  not  provide  this  constancy  in  the  transmitter  P-20A,  since  pulse 
duration,  equal  to  6 pss,  is  ccnsiderahly  mere  the  pulse  duration  of 
the  transmitter  P-20D,  equal  to  1 ps.  Therefore  for  maintaining  the 
constancy  of  the  value  cf  surge  voltage  on  the  oscillator  of  the 
transmitter  P-20A  in  parallel  to  capacitance/capacity  Sg  is  connected 
the  supplementary  capacitance/capacity  equal  to  2 pF. 


The  circuit  which  consists  of  capacitors  Sg,  Sy  and 
cesistor/resistance  Re  9,  corrects  leading  impulse  front. 
Fesistcr/resistances  t<i9,  R?i,  izz  and  P25  prevent  the  onset  of 
parasite  s. 
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The  feeding  voltages  on  the  anodes  and  the  screen  grids  of  tubes 
are  supplied  frcm  the  power  supply  unit  of  nodulator,  voltage  +9  kV 

on  the  anodes  of  tubes  - through  high-vcltage  coupling  Ij,  voltage 
♦ 1200  V on  screen  grids  - through  the  teraiinal  of  1 coupling  Sh2,  The 
feed  of  the  filament  circuits  of  modulator  driver  and  modulator  is 

realized  from  common/general/tctal  transfcraer  Itj. 

In  keying  unit  on  front/leading  parel  is  escablished/inst ailed 

the  pushbutton  automatic  machine  AVj  # with  the  aid  of  which  is 
included  and  is  disconnect/turned  off  the  current  with  voltage  208  v 
and  frequency  400  Hz#  which  feeds  transmitter. 

Constructions.  Modulator  (Fig.  37)  is  assembled  on  standard 
0-shaped  chassis/1 aading  gear#  on  which  are  placed  all  network 
elements,  the  pulse  transformer  of  mcdulatcr  and  accumulative 
capacitance/capacity  are  estal lished/i nstal led  in  the  cabinet  of 
transmitter.  Page  42. 
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Fig.  38.  The  schematic  diagram  of  the  block  of  control  by  rectifier 

11  kV. 

Key:  (1).  [Illegible].  (2).  Circuit- 

Cn  the  f roiit/leading  panel  of  unit  is  arranged  the  automatic  machine 
AVj  ( see  Fig.  36)  and  the-  sockets  Gj-Gj  for  the  monitoring  of  the 
werk  cf  modulator  with  the  aid  of  oscillograph.  Keying  units  is 
established/installed  in  the  cabinet  of  transmitter  and  is  attached 
tcndrcfout  sere w/propellers. 


Centre!  unit  of  rectifier  11  kV. 


Schematic  diagram  (Fig.  36).  Three-phase  current  with  voltage 
2Ce  V and  frequency  400  Hz  will  be  teed/conducted  to  the  control  unit 
through  terminals  2,  emf,  4 couplings  Fj.  Furthermore,  to  the 
terminal  of  16  couplings  Pj  is  conducted  one  phase  of  the  current 
through  the  contact  of  blcwer  No.  1,  which  eliminates  the  start  of 
transmitters  with  the  switched  off  blcwcut  cf  the  tubes  of 


CEcillator 
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Upon  switching  on  autciratic  machines  AWj  (see  Fig,  36)  in  keying 
unit  the  current  approaches  transformer  Tr^  (see  Fig.  38),  that  feeds 

the  dial  lights  LN3  and  LK4. 


Illumination  is  included  ty  toggle  switch  Vg.  In  parallel  to 
safety  device/fuse  Pri,  is  included  the  circuit,  which  consists  of 
resistct/resistance  Pj  and  the  neon  tute/laicp  NIi , intended  for  a 
signaling  about  the  malfunction  of  safety  device/fuse. 


Simultaneously  current  is  supplied  to  the  terminals  of  6-9 
couplings  Pj  for  the  feed  of  filament  transfer trers,  on  relay  Rj  and 
the  timing  relay  PV^.  If  is  included  the  hlcwcut  of  the  tubes  of 
cscillatcr,  theji  relay  Pj  will  act uate/eperate  and  it  will  feed 
voltage  +27  v from  rectifier  in  control  circuit  through  the  safety 
device/fusp  Pr>  ("ccntrcl  circuit"),  pelay  wear/operates  on  the 
circuit:  208  in,  UOO  Hz  (terminal  cf  4 couplings  Pj)  - 
resistcr/resistance  33  is  a rectifier  Li  - the  winding  of  relay  Ri  is 
a terminal  of  16  couplings  Fj  - 206  in,  4C0  Hz  closes  contacts  1-2, 

In  this  case  the  voltage  +27  in  enters  control  circuit.  If  blocking 
is  locked,  then  on  the  circuit;  +27  C - the  terminal  of  21  couplings 


I 

1 

I 
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Pg  - blocking  is  a terminal  or  22  couplings  Pg  -•  resistor/resistance 
B4  is  a tube  LNj  "blocking  is  locked"  -27  in,  tube  "blocking  is 
locked"  it  is  fired,  signalling,  that  the  blocking  is  not  disrupted. 


Page  43. 


After  3-4  min  wear/operates  the  timing  relay  BV,  and  through 
contacts  1-6  supplies  voltage  +27  v on  the  terminal  of  13  couplings 
p2  and  of  the  relay  ^2,  which,  after  actuate/operating,  it  is 
self-lccked  through  contacts  5-10,  disccrnect/turns  off  the  feed  of 
the  timing  relay  RV 1 and  through  contacts  1-6  it  provides  switching 
the  incandescence  of  the  tube  GI-14E  in  the  unit  of  oscillator,  Upcn 
the  reclosing  of  tcansiaittor  it  is  possible  tc  use  the  knob/button 

KNi  in  order  to  shorten  the  on  time  cf  transmitter.  Knob/button  KN| 
shunts  the  performing  ccntact  of  timing  relay  and  simultaneously  the 
closing  relay  R which,  being  self-lccked  through  contacts  1-2, 
supplies  voltage  ■*■27  v through  contacts  3-4  on  switch  Vi, 


The  transformer  Tl2,  which  ccntrcls  high  voltage,  has  blocking 
ccntact  FN’2,  which  is  closed  durinj  the  installation  of  the  minimum 
vcltagt.  In  this  case,  if  switch  the  "inclusion  of  high  voltage" 


BsaBSiitaaaBaBsaeaii rir  r ntwn 
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costs  in  position  "On",  operates  relay  B3. 

Belay  E3  w ear/cperates  on  the  circuit:  +27  C - are  terminals  of 
21-22  couplings  Pj  - blocking  is  a switch  Vj  - contact  KNg  is 
contacts  of  2-7  relay  B4  - the  winding  of  relay  R3-27  in.  Belay  E3 
wear/cpera tes  and  shunts  by  its  contacts  7-8  contacts  KN3,  which 
provides  the  possibility  of  the  adjustment  of  high  voltage  to  11  kV. 
with  cent?  = 2-3  is  supplied  feed  on  relay  R5  and  foot  LN 2 "high 
voltage  is  included".  Relay  supplies  feed  tc  vatiac  (transformer 
Tra) f the  terminal  of  15  couplings  Eg  and  the  terminal  of  11 
couplings  Pj.  From  the  terminals  cf  14-15  couplings  P2  the  current 
with  vcltage  208  v and  frequency  40C  Hz  approaches  the  winding  cf 
anode  transformer  (in  the  diagram  is  net  shewn). 

The  turn-on  transient  power  supplies  concludes  unit  of  high 
voltage  9 kV  with  the  aid  cf  transformer  Tr2- 

If  ii.  the  work  of  transmitter  on  any  reason  occurs  the 
overloading  of  rectifier  11  kV , then  will  be  include/connected  relay 
B4.  It  by  contacts  4-9  will  disconnect  the  relay  B3,  which  will 
ensure  with  relay  Rg,  and  the  latter  will  disccrnect  high  voltage. 
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For  the  reclosing  of  voltage  11  kV  it  is  recessary  to 


establish/install  transformer  Tig  to  initial  pcsition  (miniinum 


voltage).  The  winding  of  relay  F3  is  shunted  by  capacitor  S3  for  an 


increase  in  the  time  constant  of  circuit,  which  is  necessary  for  the 


retarding/decelerat ion/dclay  of  the  start  cf  this  relay  during  the 


function  cf  the  relay  of  the  maximum  prctecticn  H4  from  random 


short-term  overloadings. 


In  the  circuit  of  the  control  unit  is  provided  the  device,  which 


signals  about  disconnection  or  about  the  absence  of  anode  voltage. 


Signalling  device  consists  cf  howler,  relay  P3,  selenium  rectifier 


D2,  If  relay  R3  is  de-energized  (it  in  this  case  will  disconnect  high 


voltage),  then  through  its  contacts  1-2,  selenium  rectifiers  Dj,  D3 


and  the  terminal  or  17  couplings  Pj  will  be  include/connected  sound 


ccmmunica t ion  (howler). 


Ccnstructi  oiis.  on  front/]  eadir.g  wall  (fig.  39)  are  arranged  the 


cell/el  ements  of  control  and  directicn.  Unit  is  established/installed 


in  the  cabinet  of  transmitter. 


Power  supply  unit  of  modulator. 
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This  unit  crovides  modulator  with  the  necessary  feeding 
voltages:  -600 — 700  in,  -100 — 150  in,  -50 — 10  0 in,  +400  in,  +600  in, 
♦1200  in,  +1500  in. 

Schematic  diagram  (Fig.  40).  Voltages  600 — 700  in,  -100 — 150  in, 
-5C — 100  in  provide  the  rectifier,  assembled  according  to  bridge 
circuit  and  which  consists  cf  transformer  Iti,  selenium  rectifier  Di 
and  pi-section  filter.  Filter  consists  cf  capacitors  and  Sg, 

Icw-f teguency  throttle/choke  Di j and  resistcr/resistance  R*. 

Besistor/resistaiice  is  selected  in  the  process  of  transmitter 
tuning  during  the  adjustment  or  voltage  700  in.  Page  44. 
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Fig.  39.  Control  unit  of  rectifier  11  kV:  1.  , 2.  measuring  meters; 
emf  - the  toggle  switch  of  the  start  of  illuaination;  4 - the  tube  of 
the  Ecnitoring  of  the  completeness  of  safety  device/fuse;  5,  9,  11, 
12.  safety  device/fuses;  6 - the  tube  of  the  signaling  of  blocking;  7 
- the  adjustment  knob  of  high  voltage;  8 - the  toggle  switch  of  the 
disccrrection  of  high  voltage;  10  - the  knct/button  of  the  shunting 

cf  timing  relay.  At  the  output/yield  of  rectifier  -700  in  are 

connected  the  voltage  dividers.  The  divider/dencminator,  which 

consists  of  resistor/r esistances  Re#  Rio»  ®ii#  is  intended  for 
cttaining  the  voltage  within  limits  -6CC-7GC  in.  Resistor/resistance 
B,  included  in  parallel  Fa  serves  as  shunt  for  the  measuring  of^iter 
IFi,  with  the  aid  or  which  is  mcnitored  the  stress  level  - 700  in. 

The  divider/denominator  is,  which  ccnsists  cf  resistor/resistances 
®i5»  designed  fcr  cttaining  the  voltage 

-100 — 150  in  whose  value  is  regulated  with  the  aid  of  potentiometer 
P|3  according  to  the  instrument  IPj.  As  shunt  fcr  an  instrument 
serves  potentioraater  Fj*,  Ft/,  Etu*  The  divider/denominator,  which 

ccnsists  of  res ist or/r esi St ances  Ftv#  Fso#  ^2 i » ^23»  ^24»  ®2S» 

is  intended  for  obtaining  the  voltage  1C — ICO  in  whose  value  is 

establish/installod  with  the  aid  of  potentiometer  P^q  according  to 
the  instrument  l?i.  As  shunt  for  an  instrument  serves 
resistcr/resistaijco 
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Current  with  voltage  2C6  v and  frequency  400  Hz  is  supplied  to 
transforaer  Tri  from  terminals  4 and  5 couplings  Pj  through  the 
safety  device/fuse  Pr?-  Fcr  the  protection  cf  tiansaitter  in  the  case 
cf  the  malfunction  of  rectifier  in  parallel  to  the  load  of  rectifier 
is  included  the  circuit,  which  consists  cf  relay  Rj  and 
resistor/resistances  Rs,  B*.  Belay  Bj  wear/cperates  only  in  the 
presence  of  displacement.  Ey  contacts  1-2  it  ignites  pilot  lamp  LN2 
"disp lacement  included”,  while  fcy  contacts  3-4  it  closes  the  blocking 
of  the  start  of  high  voltage,  which  creates  the  circuit  of  the  start 
cf  transmitter.  Bias  voltage  is  mcnitored  with  the  aid  of  the 
instrument  IPj  with  the  scale  800  in,  which  is  connected  by  switch 
Vi. 


Voltages  eaoo,  +600.  +1200  and  +15C0  in  develop  three  separate 

rectifiers,  that  feed  ftoit  ccmircn/genpial/tctal  transformer  Tr?. 
Fectifiei  +400  in  is  assembled  on  selerium  celJ/elements  Dj  on  bridge 

circuit  with  the  pi-sectior  filter,  which  consists  of  capacitors  S4 
and  Sg  throttle/choke  Dij  and  series-ccnnected  resistor  Rze#  intended 
for  the  adjustment  of  voltavje  +400  in.  In  parallel  to  rectifier  is 
included  potentiometer  Rjt,  83  rectifier  +600  v by  circuit  and 

according  to  operating  principle  is  analogcts  tc  rectifier  -400  v and 
is  assembled  cn  selenium  rectifiers  D3.  In  its  filter  enter: 
throttlo/choke  Dr?  th ? capacitors  Sg,  S7  and  divider/denoo inator  Fgj, 
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f32»  ®33»  J^34»  fiectitier  *1200  and  +1500  in  is  assembled  according  to 
full-wave  circuit  on  h igh-vclta ges  rectifier  Ij  and  Lg  (VI  = 0.1/30) 
with  the  filter,  which  consists  of  thrcttle/chcke  Dr*  and  capacitors 
£o  and  Sq.  Page  45. 
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Fig.  40.  The  schematic  diagram  of  the  Hock  of  the  feed  of  modulator. 

Key:  (1).  Circuit.  (2).  Housing.  (2a).  V.  (2b).  Hz.  (2c).  mA.  (emf). 
Flecking.  (4) . illumination.  Fesistor/resistance  R40  serves  for  the 
adjustment  of  voltage  ■'•1500  in.  Voltage  *12C0  in  is  remove/taken 
after  the  supplementary  filter  B41  and  S|q.  Divider/denominator  for 
the  measurement  of  stresses  consists  of  resistcr/resistances  B37 

and  6 3 g. 


Positive  voltages  are  monitertd  with  the  aid  of  the  instrument 
IPg  with  the  scale  on  2000  in,  which  is  switched  by  switch  V*.  Supply 
voltage  on  rectifiers  is  supplied  through  the  unit  cf  control  with 
delay  3-4  min,  terminals  2,  emf  couplings  Pj  and  safety  device/fuses 
Fra  and  prx. 


Constructions,  on  f rent/leading  panel  (Fig.  41)  are  arranged  the 
crgan/ccntrols  of  the  ntciiitcring  of  the  werk  cf  rectifiers  and  the 
cell/eleme rts  of  signaling.  Unit  is  established/installed  in  the 
cabinet  of  transmitter  and  is  attached  with  the  aid  of  the  captive 


sciew/f topellers 
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Dnits  of  high*voltdae  rectifiers. 


These  units  (Figs.  42,  43)  are  intended  fer  the  feed  of 

transmitters  P-20A  and  P-20D.  They  aiffer  cr.ly  in  terns  of  fact  that 
the  rectifier  11  kv  for  the  transmitter  P-20D  contains  two 
transformers  Tr i and  Trz,  which  are  included  between  themselves  in 
parallel.  Is  given  below  the  descrifticn  cf  the  schematic  diagram  of 
rectifier  for  the  transmitter  P-20E. 


Schematic  diagram.  Rectifier  is  assembled  by  diagram  of 
duplication  on  high- vo]  tages  rectifier  Li  and  tj,  (Vl-01/30). 
Transformer  iZi  has  two  primary  windings,  to  cne  of  -hich  the  voltage 
completely  is  supplied  immediately  after  start.  On  the  second  shunt 
winding  of  feed  goei-  across  the  voltage  regulator  Trg  that  it  makes 
it  possible  to  regulate  the  voltage,  removed  from  its  secondary 
winding  within  limits  6-11  kV, 


Minus  of  rectifier  is  greunded  through  cesistor/resistances  Ba 
and  [illegible].  In  parallel  to  resistec/rssistance  R,  is  included 
relay  (relay  of  the  maximum  protection)  and  voltmeter,  the 
arrangcd/lccateu  in  unit  controls  of  rectifier  11  kV.  Page  46. 
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Fig.  41.  Power  supply  ui.it  of  the  iDodulatct:  1 - the  dial  light  of 

instruments;  2,  emf  - measuring  meters;  4,  7 - instrument  switches,  5 
- the  tube  of  the  checking  of  the  presence  cf  bias  voltage;  6 - the 
toggle  switch  of  the  start  or  the  illumination  cf  instruments. 
Eesistor/resistance  R4  shields  the  control  unit  from  the 
incidenco/i npingement  of  high  voltage.  Ihe  fotentioneter,  which 
consists  of  resistor/resistances  through  resistor/resistance 

E7  is  connected  to  voltmeter  with  the  scale  on  15  kV.  The  filaments 
cf  kenotrons  are  supplied  frcm  special  transfcrmer  Tta. 


Rectifiers  11  kV  are  arranged  in  the  lower  sections  of  the 
cabinets  of  transmitters  and  are  closed  by  cap/covers.  The  contacts 
Kht  3’^'^  discori[»ect/turn  off  high  voltage  with  the  opening  of 
cap/cover.  Control  hy  those  rectifiers  conducts  from  the  control 
units. 


End  section. 
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Fig.  42.  Schematic  diagram  of  rectifier  11  kV  P-20D. 

Key:  (1).  ‘Target/purpose.  (2).  Housing.  (2a).  in.  (2b).  Hz.  (3). 

Flocking.  (4).  Max.  protection.  (5).  Will  measure  voltage.  (6).  Neg 

voltage. 
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Fig.  43.  Schematic  diagram  ol  rectifier  11  kV  F-20A. 

Key:  (1).  Circuit.  (2).  Housing.  (2a).  in.  (2fc).  Hz.  (2c).  Blocking- 
(3).  Max.  protection.  (4).  Vcltage  meas. 
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Elcck  of  dutoniatic  frequency  ccntrol. 

This  blccic  has  two  channel,  each  cf  which  consists  of  mixer,  the 
IF  amplifier  (UPCh)  , of  discriminator,  expander,  of  balanced 
modulator,  terminal  amplifier,  amplifier  direct  current  (OPT)  with 
search  relay.  Common/qeneral/total  fcr  facth  channels  are  the 
hetercdyne  and  the  calitratcr. 

Functional  diaqram  (Fiq.  44).  Both  channels  of  block  AFC  - 
azimuth  and  ranging  - have  two  operating  mode:  the  mode/condit ions  of 
tracking  and  search  mode. 


The  mode/conditions  of  tracking  is  intended  for  maintaining  the 

frequency  of  transmitters  P-20A  and  P-2CD  within  the  assigned  limits. 
The  search  mode  provides  the  tuning  of  high-frequency  oscillator  in 
the  case  of  the  automatic  retuning  of  transmitter  from  channel  to 
channel . 


The  operating  principle  of  blcck  AFC  i r.  the  mode/conditions  of 
tracking  entails  the  following.  Tie  signals  of  high  frequency  through 
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the  coupler  from  the  output/yield  ot  high-frequency  oscillators  are 
supplied  to  the  mixers  of  the  azimual  and  ranging  channels  of  block 
AFCb.  Mixers  the  transformed  signals  of  high  frequency  into  the 
signals  of  intermediate  frequency.  Simultaneously  to  mixers  is 
supplied  voltage/stress  from  the-  heterodyne,  cciaon/genera  1/total  for 
ranging  (DK)  and  azimuth  (ai<)  channels.  Heterodyne  generates  the 
stable  frequency  which  is  utilized  for  obtaining  intermediate 
frequency. 


As  a result  of  the  displacement  of  the  oscillations  of  the  high 
frequency  of  transmitters  and  oscillations  cf  beterodyns  at  the 
output/yield  of  mixer,  arc  obtained  the  signals  of  the  intermediate 
frequency,  which  go  to  the  input  of  the  ajplifiers  which  amplify  the 
obtained  signals  to  the  value,  necessary  for  the  work  of 
discriminator. 


In  the  azimuth  channel  ci  block  AFC  applied  double  frequency 
cenversien  which  is  realized  wath  the  aid  ci  supplementary  heterodyne 
and  mixer. 


niscriminator  is  irterded  for  cbtainirg  error  voltage  with 


DOC  = 76040C17 


PAGE 


j^f 

frequency  drift  of  t ranrniitter  Leycnd  iBargirs.  Froai  the  output/yield 
cf  diEcriiuinator,  the  positive  pulses  of  equal  unplitudes  in  the  case 
of  the  absence  of  the  detuning  of  the  frequency  of  trans»itters  and 

different  amplitudes  with  its  detuning  are  supplied  to  the  expander 
cf  momentum/iiapulse/pulseE.  Expander  converts  voltage  pulses  into 
direct/constant  voltage  (error  voltage)  , which  is  supplied  to 
balanced  modulator. 


Balanced  modulator  modulates  the  fluctuations  of  carrier 
frequency  400  Hz  by  error  voltage.  The  modulated  voltage  is  supplied 
to  the  output  amplifier  cf  cower,  and  then  - tc  the  electric  motor  of 

the  frequency  control  of  oscillator.  During  a change  in  the 
cscillatcr  frequency  at  the  cutput/yield  cf  discriminator,  appears 
the  error  voltage,  which  controls  the  electric  motor  of  frequency 
ccntrcl- 


Curing  a change  in  the  cscillatcr  frequency  of  high  value,  when 
from  the  output/yield  of  laixer  are  r emcve/talter.  fluctuations  with  the 

frequency,  not  equal  tc  intermediate,  blcck  KT  it  passes  to  search 
fode.  In  this  case  at  the  ou-*- put/yi  eld  of  discriminator,  is  absent 
the  positive  voltage,  applied  cn  dc  amplifier  which  includes  search 
relay.  This  relay  strongly  uiu.alances  mcdulatcr,  which  leads  to  the 
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connection/inclusion  of  the  electric  motor  cf  retuning  which  rotates 
until  frequency  at  the  cutput/yield  cf  irixei  is  equal  to  intermediate 
and  thus  far  at  the  output/yield  of  discr iminatcr  will  not  appear 
positive  voltage. 
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Fig-  44-  Functional  diagram  ot  hlcck  AFC, 

Key:  (1),  !lz.  (2),  To  the  electric  motor  of  the  tuning  of  the 

oscillator  of  the  transiritter  of  P-20D.  (3)  . Mixer  DK,  (4)  , 
Discriminator.  (5).  Expander  ot  monientutt/impulse/pulses.  (6). 

Ealanced  .-nodulator-  (7).  Airplifier.  (8).  Tc  the  electric  motor  of  the 

retuning  of  the  oscillator  cl  transmitter  P-20D.  (9).  Search  relay. 
(10),  Calibrator.  (11).  Tripler.  (12),  Couhler.  (13).  Quartz 

drive r-tri  pier.  (14).  Hetercdyno.  (15).  Search  relay.  (16).  Second 
nixer,  (17).  in. 


ii. 
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Then  ty  search  relay  disconnects  the  electric  isctor  of  retuning  and 
diagram  passes  into  the  mode/conditicns  of  "tracking”. 


4 


f 


I 


i 


Schematic  diagrajn  (Fig.  45).  The  irixers  of  azimuth  and  ranging 
channels  serve  for  the  mixing  of  rrequencies,  vihich  simultaneously 
enter  on  them  from  transmitters  and  quartz  heterodynes,  and  obtaining  j 
intermediate  frequency. 


Each  mixer  is  the  coaxial  circuit,  or  the  cne  hand  of  which  is 
established/installed  lighthouse  cr  Lf  (6S17K) , and  with  opposite 
“ the  contact  sliding  ccntact  with  the  aid  cf  which  th^  duct  is  tuned 
for  midband  frequency. 


In  the  housing  of  mixer,  are  sealed  in  twe  plugs.  In  them  enter 
the  cables,  vihich  gc  from  beteredyne  aid  cutput/yield  of 
bigh-tieguency  oscillator  (H.f.-  generator).  Cables  have  at  their 
end/leads  coupling  disks,  which,  being  immersed  in  the  cavity  of 
duct,  regulate  tho  com  nun  ica  t i cn/con  rec  tier,  of  mixer  with  the 
hetercdyr.e  and  of  mixer  with  the  output/yield  cf  H.F. -generator.  The 
fluctuations  of  internicdiat e tif='quency  are  remeve/taken  from  the 
plate  loads  of  tubes  and  L7. 
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In  filament  circuit,  are  included  ri.I.-  throttle/chokes  and 
I2  for  the  exception/elimination  of  spurious  coupling  in  high 
frequency. 


The  IF  amplifier  of  ranging  channel  (UiCh-CK)  is  intended  for 
the  anplif ication  of  the  fluctuations  of  intermediate  frequency  to 
the  value,  necessary  for  the  work  cf  d iscrittina tor,  UPCh-DK  consists 
of  three  cascade/stayes  cf  ampli fi cation  (Fig.  46).  The 
communication/connection  ct  mixer  with  the  first 

intermediatef requency  stage  is  transformer.  The  fluctuations  of  the 

intermediate  frequency  through  the  ccupliny  Ft  are  supplied  to  the 
first  winding  of  inductance  coil  Lj,  which  will  match  the  output 

resistance  of  mixer  with  the  entry  impedance  of  the  first 
inter mcdiatefrequency  stage.  The  second  winding  of  this  coil  is 
shunted  by  resistor/resista rce  Pg  for  the  expansion  of  passband. 


Cascade/staye  is  assemhled  by  the  diagram  cf  consecutive  anode 
feed  cn  tube  Lj  (6ZhlP).  As  load  serves  the  duct,  which  consists  of 
the  inductance  coil  L*  and  of  the  output  capacitance  of  tube.  Anode 
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and  screening  voltages  cn  tube  they  are  supplied  through  the  filter 
B*Ss.  Displacement  automatic,  because  cf  the  currents,  which  pass  on 
the  cathode  resistor/resistance  P3  which  is  protected  by 
ccndenser/capacitor  S3.  The  voltage  of  channel  is  supplied  through 
the  filter  L3S4. 


Page  49, 


For  the  control/ci.ecking  ct  the  current  c.t  the  detector  of 
sixer,  the  voltage  from  the  first  wirdir.g  cf  inductance  coil  Li 
thrcugh  the  filtor,  which  ccrsists  of  H.F.-  thrcttle/chokes  Lg,  Lxj, 

condenser/capacitors  Si,  Sg,  resistcr/resistance  R^,  approaches 

instrument  IPj  (see  Fig.  45),  The  intensive  fluctuations  of 
intermediate  frequency  are  supplied  to  the  secend 

inter mediatefrequency  stage,  asscnbled  cn  tube  Lg  (6zhlP,  see  Fig. 
46).  The  diagrams  of  the  first  and  second  cascade/stage  ate 
analogous. 


The  third  intermcdiatefrf'ouency  stage  cn  tube  L3  (6ZhlP)  for  a 
decrease  in  the  effect  cf  the  amplitude  modulation  of  the  voltage  of 
intermediate  treguency  cn  the  werk  cf  discriminator  is  assembled  by 
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diagram  vfith  grid-circuit  clij;{irg-  The  resistcr/resistance  Rg  is 
liniting.  If  input  voltage  does  not  exceed  bias  voltage,  grid  current 
it  is  absent  and  grid  voltage  it  changes  in  acccrdance  with  a change 
in  the  input  voltage.  When  input  voltage  exceeds  bias  voltage  appears 
the  grid  current,  which  creates  a voltage  drop  across 
resistcr/ resistance  Rg.  A further  increase  in  the  input  voltage 
virtually  does  not  produce  an  increase  in  the  grid  voltage,  which 
remains  constant/invar ialle  and  close  tc  2eio. 


From  output  circuit  (Ig,  Si*  and  S|^)  the  fluctuations  of  the  :| 

1 

intermediate  frequency  through  the  ccndenser/capacitor  S|s  because  of  | 

I 

inductive  coupling  enter  the  duct  of  the  discriminator. 


Discriminator  is  assembled  on  tube  L*  (6Kh2P).  The  duct  of  the 

discriminator  consists  of  the  inductance  ceil  ii,  and  of  capacitors 
S|7  and  of  5|g,  but  its  load  are  the  r esistcr/tesistances  R|5  and 
Big,  The  capacitors  ol  and  S^i  serve  tor  the  filtration  of 

high-frequency  components.  The  contrcl  voltage  through 
resistor/resistances  Hj,  and  r<,g  is  suppliea  tc  the  expander  of 
mo men  tu m/impulse/ pulses. 


i 
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Ihe  fted  of  the  filamG-nt  or  the  tute  of  discriminator  is 
supplied  through  H.F.-  thcottie/chcke  L^q  ard  the  capacitor  Sj,  for 
the  elimination  of  spurious  coupling  in  high  frequency  through  the 
power  supply.  H.f throttle/choke  L,  blocks  the  closing/shorting  of 
the  currents  of  intermediate  frequency  besides  tube  L*  and  forms 
circuit  for  the  dc  current  component  of  tute. 


Discriminator  woiks  thus,  output  circuit  UPCh  and  the  duct  of 
the  discriminatcr  are  inclined  for  irtermediate  frequency.  As  a 
result  of  the  double  bond  of  these  ducts  cr.  the  anodes  of  foot  1*, 
simultaneously  operate  two  voltages;  through  capacitive  coupling  - 
alternating  voltage  (J,  (Fig,  47a)  and  through  inductive  coupling  - 
voltage  IJ2/2, 


The  resulting  voltage  on  the  anodes  cf  tute  is  determined  by  the 


vector  sum  of  the  voltages; 
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. If  detuning  £?  no,  then  a difference  in  frequencies  of  the 

transfflitter  and  heterodyne  is  equal  to  intermediate  frequency  and 
Loth  ducts  are  inclined  into  resonance.  The  resistor/resistance  of 
the  duct  of  discri mind ter  has  active  character;  therefore  the  current 
cf  aaaaa  in  it  coincides  in  phase  with  emf  cf  the  mutual  induction 
aaaaaa.  This  current,  flow/lasting  over  inductarce  coil  Lj i (see  Pig. 
46),  stresses  of  the  aaaaaa  (see  Fig.  47),  which  advances  current  Ig 
by  90°.  After  dividing  the  vector  of  the  aaaaa  cf  Ljt  (since 
inductance  coil  Lii  (see  Fig.  46)  it  has  the  grounded  midpoint)  and 
after  accumulatiug  geometrically  the  vectors  of  aaaaaaaa  and  aaaaaaaa 
with  the  vector  of  aaaaaa  (see  Fig.  47),  we  will  obtain  the  equations 
cf  the  voltage  of  aaaaaa  and  aaaada,  applied  tc  tube  L4  (see  Fig. 

46),  Consequently,  through  resistor/resistances  R^s  and  the  Rj*  will 
flcw/last  the  equal  currents,  which  create  equal  positive  voltages. 
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Eagcs  ^0-51. 


Fig-  45.  Schematic  diagraai  oi  the  tlcck  AFC. 

Key:  (1).  Kixer.  (2).  Input.  (3).  Califcratcr.  (4).  Housing.  (5) 
(6).  Ciitput/yield.  (7).  Current  ou*-put  cf  cascade/stage.  (8).  C 
(9).  Cont.  the  eiiorgy  level.  (10).  Preheater.  (11).  Inclusively 
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incandescing.  (12).  Control  unit.  (13).  Balance.  (1**).  Search.  (15). 
Ccntrol/checking  of  channels.  (16).  Capture.  (17).  Hz.  (18).  Cont.  of 
turns  cf  motor.  (19).  Cont.  is  common/ceneral/tct al.  (20).  Housing. 
(21)  . lllumiiiation. 
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Fig.  48.  Fundamental  a itplif ier  circuit  cf  the  i rterinediate  frequency 
c£  the  azimuth  channel  of  hlock  AFC^ 


Key:  (1).  Duct  of  the  discriminator.  (2).  Ccntrcl/checking.  (3). 

circuit.  (4).  Housing.  (5),  Cutput/y ield.  (6).  Cont.  (7). 


IW.WMIliMpJil'ayjSJ 
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With  positive  detuning  coil  1-n  resistive  cf  inductive 
character;  therefore  eaif  or  the  mutual  induct  icr  of  aaaaa  (see  Fig- 
47)  vattful  of  aaaaaa,  produces  ir.  it  the  current  of  aaaaa  lagging  on 
phase  behind  aaaaa  to  angle  <f‘.  This  current,  flcw/lasting  over 
inductance  coil  Lij  (see  Fig.  46),  creates  cn  it  the  stress  of  aaaaa 
(see  Fig.  47),  which  an tici{ ate/1 e ads  tc  phase  current  Ij  by  90®. 


Page  53. 


After  accu Bulat ing  gporaetr ical ly  vectors  +02/2  and  aaaaaaa  with 
vector  Ui,  let.  us  ascertain  that  tc  the  anodes  cf  tube  (see  Fig. 
46)  ace  applied  unequal  stresses.  Consequently,  the  currents  through 
the  halves  of  tube  are  not  equal  and  positive  stress  on 
tesistor/resistance  Rj  ^ aiore  than  on  resis  + or/resistance  Pi6* 


I 


l! 

\ 

+ 


Analogously  d i scu.ssing,  it  is  possible  tc  show  that  with 
negative  detuning  (Fig.  47c)  stress  on  res istcr/resistance  is 

mere  than  during  resist  or/resist anct  Fjs. 


I 


The  IF  amplifier  of  azimuth  channel  (UPCh-AK)  amplifies  the 
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fluctuations  of  intermediate  frequency  to  the  value,  necessary  for 
the  work  of  discriminator.  This  amplifier  censists  of  three  stages: 
ifixer,  heterodyne  and  discriminator. 


Ihe  fluctuations  of  intermediate  frequency  from  mixer  are 
supplied  to  the  first  intermed  ia  te-f  requency  stage  whose  diagram  is 
analogous  to  the  diagram  of  npch-DK.  Intensified  with  the  first 
cascade/stage  stress  is  supplied  to  the  ccntrcl  electrode  of  tube  L3 
{6Zh1P,  Fig.  48)  on  wnich  is  assembled  the  second  mixer.  To  the 
suppressor  grid  of  this  tube,  is  supplied  the  stress  of  the 
heterodyne  through  the  capacitor  Sxo-  ® result  of  the  mixing  of 
the  first  intermediate  frequency  and  frequency  of  heterodyne,  is 
isolated  the  socoiid  inter  media  tc  frecuercy.  The  fluctuations  of 
intermediate  frequency  are  renove/taken  ftem  duct  L7,  Ris,  and 

ate  supplied  to  the  second  lE  amplifier,  assent  led  on  tube  L* 

(6Zh1  E)  . 

The  second  ani  third  (tube  L*,  L5  - 6zhlF)  IF  amplifiers  and 
discriminator  Le  (6Kit<^P)  they  work  analogous  with  the  appropriate 

cascade/sTages  of  ranging  charnel. 
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The  second  heterodyne  c£  aziE'iUth  charnel  generates 
high-f reguency  oscillations  for  operaticnal  previsions  of  the  second 
Bixer.  Heterodyne  consists  of  the  master  quartz  oscillator  and  the 
cascade/stage  of  the  frequcrcy  irultiplicaticn  cf  quartz.  Oscillator 
is  assembled  on  the  left  half  of  tube  Ii  (6ME),  Quartz  is  included 
between  grid  and  cathode  of  tube.  Tiie  cascade/stage  of  multiplication 

is  assembled  on  the  right  half  cf  tube  Li  aid  is  inclined  to  the 
third  harmonic  of  crystal  frequency- 


The  cascdde/stages  of  ranging  and  azimuth  channels  are  analogous 
in  diagram;  therefore  subsequently  is  given  the  description  of  the 
diagrams  only  of  ranging  channel.  Chanrel  censists  of  the  expander  of 
ircirentum/impulse/pulses,  of  balanc:'!  ” t ’'iZ  ;ter,  terminal  amplifier 
and  dc  amplifier. 


The  expander  of  inoirentuir/iirpu  Ise/p  rises  cerverts  the  positive 
pulses,  which  enter  from  the  output/yield  of  discriminator,  into  the 
constant  control  voltage. 


(6N1P 


positive  pulse  approaches  the  ccntrol  electrodes  of  tube  Lz 
, see  Fig.  45).  In  this  case,  t h<  capaciters  Sj  and  S7,  the 
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connected  in  cathode  tubes,  charge  thenselves.  At  the  terroination  of 
the  acticn  of  raoinentuni/iaipulse/pulse,  the  capacitors  Sg  and  Sr  begin 
to  be  discharged  on  the  circuit:  Sg-Fij-Rjo  ~ earth/ground  - Sz 

and  on  the  circuit:  - the  earth/grcurd  S7.  The  time 

constants  of  discharge  circuit  Sj  {Bn  + E20)  S7  (Rta-Ri*)  are 

fitted  so  that  the  capacitors  are  discharged  not  more  than  to 
C.I-O.20/0  of  aaaaaa,  therefore,  frcir  resistor/resistances  and 

B20  if  is  reiflove/taken  almost  diiect/ccrstar.t  voltage.  In  order  that 
would  not  affect  the  random  overshoots  cf  voltage,  caused  by  the 
jumps  of  oscillator  frequency,  in  parallel  to  resistor/resistances 
Pii  and  Ri3  uere  included  capacitors  S3  and  S^. 

i 

i 

■j 

Voltage  on  the  anodes  of  the  tube  cf  expander  is  supplied  from 
voltage  divider,  which  consists  of  fixed  resistors  H^or  Pi*  ®nd 

\ 

potentiometer  P^q  whose  spline  is  derived  on  f rcnt/leading  panel  with 
writing  "Balance  O".  kith  tne  aid  of  potentiometer  R^o  it  is  possible  ' 
to  balance  the  initial  currents  of  trindes,  and  resistor/resistance  | 
Fio  and  together  with  capacitors  and  S5  they  are  decoupling 

filter. 
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The  balanced  modulator  of  ranging  channel  changes  phase  and  the 
amplitude  cf  the  stress  of  frequency  400  Hz  in  accordance  with  a 
change  in  the  stress,  which  enters  from  expander. 


Modulator  is  assembled  cn  tube  L3  (6P1P) . Eisplacement  to  the 
contrcl  electrodes  of  balanced  modulatcr  is  supplied  automatically 
because  of  a voltage  drop  across  the  ccmiDon/general/total  for  both 
triodes  resistor/resistance  shunted  with  capacitor  Sg.  The  plate 

loads  cf  tube  La  are  the  resistor/resistances  E|7  and  E|8»  which 

the  vcltage  of  th^  signal  through  capacitors  Sg  and  the  Siq  is 

supplied  to  transformer  Trj,  Transforner  has  the  grounded  midpoint. 
Thus,  its  windings  are  included  towards  each  other. 


TO  the  cathodes  of  tube  L3  from  the  special  winding  of  power 
transformer,  is  supFli>^d  modulated  voltage  6 v with  frequency  400  Hz, 
which  through  resistor/tcsista  r.ces  Rg  and  is  applied  in  phase  to 

the  grids  cf  tube. 


Vcl ta  go 


400  liz  frenuency  is  modulated  by  the  error  voltage. 
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which  is  remove/tdk,eii  ftom  resistor/resist arces  and  P20.  In  the 
absence  of  error,  i.e.  , when  the  voltages,  applied  to  the  grids  of 

tube  L3,  are  equal,  on  plate  leads  are  isolated  the  voltages  400  Hz 
frequency,  equal  in  phase  and  amplitude.  During  the  supplying  from 
the  plate  loads  of  balanced  irodulatcr  to  primary  winding  transformer 
Iri  equal  in  phase  and  amplitude  voltages  they  average  out,  but 
voltage  on  the  secondary  winding  of  conversion  transformer  Trz  is 
absent. 

When  the  error  of  voltage  is  present,,  applied  on  the  grids  of 
tube  L3,  are  not  equal.  The  currents  through  tube  are  not  also  equal 
and  therefore  voltages  from  plate  loads  they  are  remove/ta ken  with 
different  amplitude.  In  the  secendary  winding  of  transformer  Tcj, 
will  appear  the  voltage  with  the  amplitude,  equal  to  a voltage 
difference  or.  the  halves  cf  primary  winding.  The  phase  of  this 
voltage  depends  on  that,  tc  which  half  cf  primary  winding  applied 
larger  voltage,  rhe  resulting  voltage  approaches  terminal  amplifier- 


The  terminal  aaip?lifier  of  lai.ying  charnel  amplifies  error 
voltage  according  tc  power  up  to  the  value,  necessary  for  the  work  of 
the  electric  motor  or  tite  ucchenism  of  retuning. 


ifeH 
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Amplifier  is  carried  cut  on  tubes  I4  (6P6S)  and  L5  (6P6S)  by 
push-pull  transformer  diagram.  Vcltage  from  balanced  modulator  to  the 
grids  cf  amplifier  enters  through  the  secondary  winding  of 
transformer  Tri.  To  the  grids  c£  bias  tubes,  is  supplied  from  the 
rectifiei.  cf  block  afc:  - 105  in.  Amplifier  is  assembled  by  the 
diagram  of  consecutive  anode  teed.  As  the  plate  load  of  amplifier 
serves  the  primary  winding  cf  the  transfcrmer  Trg,  from  secondary 
windirg  cf  which  the  voltage  is  supplied  to  the  electric  motor  of  the 
tfechanism  of  retuning. 


The  dc  amplifier  of  ranging  channel  ccptrcls  the  relay  Ri , which 
converts  diagram  from  the  mcdc/conditicns  cf  ’’search”  into  the 

Bode/conditions  of  "captur'^”.  Amplifier  is  assembled  on  tube  Li 
(6N1P).  In  the  absence  cf  pcsitivt  etrer  vcltage  on  the  right  half  of 
tube  li,  it  is  closed  by  the  positive  vcltage,  applied  on  its  cathode 
from  divider/denoiui nat or  Hz,  F3  which  is  xr.cluded  at  the 
cutput/yiold  of  roctii icr  +3C0  in. 


Positive  voitaj<^  rrom  t h»  plate  lead  cf  the  right  half  of  tube 
Li  through  rcsistor/resistancc  which  ertecs  in  voltage  divider 
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F4,  Fg,  Bg,  goes  to  the  grid  of  the  left  half  cf  tube.  To 
potentiometer  R g,  protected  by  capacitor  Si,  is  supplied  negative 
voltage  -105  in.  The  wiper  is  established/installed  at  this  position 

in  which  the  grid  voltage  of  the  left  half  cf  tube  is  close  to  zero. 
In  this  case  it  is  completely  epened.  As  its  lead  serves  the  winding 

cf  the  relay  Ri  which  is  included  and  by  contacts  4-5  switches  on 

tube  INi  "search”  and  the  electric  motor  of  retuning,  and  also  it 
disconnect/turiis  off  tube  iK?  "capture",  breaking  contact  3-4.  The 
contacts  by  6-7  relay  R,  connect  the  grid  cf  the  left  half  of  the 
tube  cf  balanced  modulator  witl  the  earth/ground,  which  leads  to  the 
sharp  imbalance  of  modulatcr,  as  a result  cf  which  the  electric  motor 
of  the  tuning  of  oscillator  begins  to  rotate. 


Page  55. 


The  rotation  of  the  electric  motor  cf  tuning  occurs  until  the 
frequency,  generated  by  transmitter,  approaches  itself  that  which  was 
assigned  so,  in  or>ier  to  isolated  at  the  cutput/yield  of  the  mixer  of 
oscillation  with  the  intermediate  freguency  of  channel  into  the  band 
cf  capture  of  discriminator.  Then  on  the  cathode  of  the  left  halt  of 
tube  Lg  appears  positive  voltage.  This  voltage  through 
lesistor/rosistance  P,  approaches  the  grid  cf  the  right  half  of  tube 
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Li.  Tube  triggers  itself,  vcltage  cn  its  anode  «ill  give,  and  on  the 
grid  cf  the  left  half  of  tube  it  beccires  negative  and  it  is  cut  off. 
Belay  Pj  switches  on  the  electric  ®ctor  cf  letuning,  it  switches  on 
tube  "capture"  and  disconnects  the  grid  of  the  left  half  of  the  tube 
cf  balanced  modulatcr  frciE  the  earth/grcurd.  Diagram  passes  to  the 
Bcde/cond iticns  of  "tracking".  The  electric  ractcr  of  tuning  changes 
the  oscillator  frequency  of  tiansr.itter  until  intermediate  frequency 
tecomes  equal  tuning  frequencies  cf  d i scri nina tor,  whereupon  the 
electric  meter  is  stopped. 


Heterodyne  (Fig.  49)  it  oscillate  cf  the  high-stability 
frequency  which  is  sutplied  to  the  mixers  of  the  azimuth  and  ranging 
channels  of  block  AFC.  The  cscillaticn  frequency  cf  heterodyne 
corresfonds  to  162-1  crystal  harmonics. 

Heterodyne  consists  of  the  master  quartz  cscillator  and  the 
cascade/stages  cf  fcequency  multiplication.  The  master  oscillator  is 
assembled  on  the  left  halt  cf  tube  Lj  (6NlP)  with  the  quartz, 
connected  between  the  grid  and  tlis  cathode.  In  tho  anode  circuit  of 
tube,  are  consecutively  included  two  duct:  duct  l.^,  S3,  inclined  to 
the  fundamental  harmonic  cf  the  cscillaticn  frequency  of  quartz,  and 
duct  L2,  S6»  incline!  to  the  tliird  narrocnic  of  the  oscillation 
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frequericv  of  quartz.  'T’hcrefcre  the  master  cscillator  simultaneously 
peifcrms  the  role  of  tripler. 

f The  equivalent  diaqram  oi  the  master  cscillator  is  inductive 

Hartley  oscillator  circuit.  The  capacitance/capacity  of 
cotaiaun icatio n/coun ection  is  the  capacitor  Sj,  connected  between  anode 
and  grid  of  tube.  Resistor/resistarces  s^d  Pj  are  leakage 
resistance  of  the  grid  of  the  left  half  of  tiile  Lj. 

Besistcr/resistance  and  shutting  capacitor  £5  compose  the  circuit 
c£  aurcmatic  displacement.  Voltage  with  the  frequency  of  third 
crystal  harmonics  from  the  naster  oscillatci  through  the  band-pass 
filter  Lz,  Sft,  L3,  S7  is  supplied  to  the  second  cascade/stage. 

The  second  cascade/stage  is  assembled  cn  the  right  halt  of  tube 
Lj  as  tripler.  Plate  circuit  L,,  Sn  are  irclired  to  the  ninth 
harmcnic  ot  crystal  rrequency.  The  rc-sistor/resistance  R5,  shunted 
with  capacitci  Sq,  provides  automatic  d isplace irent. 


The  third  cascado/sta ge  (doublet)  is  carried  out  on  tube  L2 
(6N1P).  As  plate  load  serves  duct  the  inclined  on  18-th 


harmonic  of  crystal  frequency.  The  voltage,  cf  18-1  narmonics  frctn 
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sy BmGtrical  input  circuit  is  supplied  tc  hcth  grids  of  the  fourth 
cascade/stage. 


The  fourth  cascade/stage  (tripler)  is  asscHbled  on  tube  L3 
(6N1P)  by  the  double  diagrac  which  provides  the  suppression  of  even 
harmonics.  As  the  plate  load  of  cascade/stage  serves  duct  Ljo#  the 
aaaaaaaaaaa,  carried  out  in  the  form  of  the  syiriretrical 
short-circuited  line  which  is  inductively  connected  with  the 
analcgcus  line,  connected  in  grid  circuit  - the  cathode  of  output 
stage. 


Output  stage  is  assembled  on  tube  L*  (lighthouse  triode  6S5D)  by 
diagram  with  cominori/general/total  grid.  As  the  plate  load  of 
cascade/stage  servos  the  ccaxia]  lino,  inclined  on  162-th  harmonic  of 
crystal  freguency.  The  tuning  of  cascaoe/stage  is  conducted  by  the 
displacetnont/movernent  of  plunger  over  the  maximuiri  of  cathode  current 
ever  the  instrument  of  the  IPj,  volt  ■age  on  which  is  supplied  from 

tesistcr/rosistance  Ria,  ccmecteu  in  the  cathede  of  tube  L4.  The 
tuning  of  cascade/stage  is  realized  by  the  capacitance/capacity,  cne 

cf  plates  cf  which  is  tastonea  on  the  indoor  wiring  of  coaxial  line, 
and  the  second,  movdlle,  is  connected  with  the  aid  of  gear  with  the 


mechanism  cf  tuning. 
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Pig.  49.  Schematic  iiagram  of  the  hetercdyne  cf  block  AFCh. 

Key:  (1).  cascade/stage.  (2).  Thermostat.  (3).  Tuning.  (4). 

Designation,  (5),  Housing.  (6).  in.  (7).  Current  of  heterod.  (8). 
Therm,  control. 
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Filament  voltaye  enters  throuyh  H.F.-  thrct.tle/chokes  Lj3  and 
li4,  the  capacitor  S26,  which  protects  output  stage  from  the 
penetration  of  high-frequency  currents  in  value  incandescence. 


Anode  feed  to  aJl  cascade/stages  cf  heterodyne  is  supplied  from 
rectifier  +300  v through  filters  of  the  type  EC,  and  to  the  fourth 
and  fifth  cascade/stages  - through  the  £up plementary  H.F.- 
throttle/chokes  L, , L12  ^nd  the  capacitcrs  cf  S23,  S27. 


The  retuning  or  the  frequency  of  heterodyne  is  conducted  by 
switching  quartzes.  The  commutation  of  quartzes  occurs  with  the  aid 
cf  switch  Vj  "switching  channels"  and  six  relay  Pi-F^.  The  ducts  of 
all  cascade/stages  of  multiplication  are  carried  out  in  the  form  of 
the  band-passs  filter,  which  trPsure  the  possibility  of  the  work  of 
hetetedyne  over  a wide  range  of  fieguencies  without  tuning.  Working 
quartzes  of  heterodyne  fer  an  ircrease  in  the  frequency  stability  are 

placed  into  the  thermostat  whoso  work  is  analcycus  to  the  work  of  the 
thermostat  of  the  fiv'-— stage  Oliver  cf  the  trarsmitter  of  P-200M.  The 
power  output  of  heterodyne  is  not  loss  than  30  irW„ 


Calibrator  is  in*onded  for  the*  contrcl/chtcking  of  the  frequency 
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cf  the  duct  cf  disc ti mi natcrs  UPCh  of  azimuth  ard  ranging  channels. 
Calibrator  is  the  quartz  heterodyre,  which  consists  of  the  master 
oscillator  and  the  cascade/sta ge  of  the  tretling  of  frequency. 
Heterodyne  is  assemcled  on  the  left  half  cf  tute  Lg  (6N1P,  see  Fig, 
45).  Cuaffcz  is  included  between  the  grid  and  the  anode.  The 
cascadc/stage  of  multiplication  is  assenbled  cn  the  right  half  of 
twin  triode  Lg. 


Eecause  of  th«=  sufficiently  large  amplitude  of  the  sixth 
harmonic  of  crystal  frequency  cn  the  plate  load  of  tripler,  the 
calibrator  has  the  cnly  cno  output/yield,  eitplcyed  for  calibrating 
the  frequency  of  the  discriitinatcr s cf  azimuth  and  ranging  channels. 


The  control/chccki rg  cf  the  work  cf  block  AFC  is  realized  by  an 

instrument  of  the  I?i,  which  is  switched  by  switches  V3  and  V4. 

Switch  V3  has  two  position  of  "A**  and  •'cl",  switch  V,  is  three 
pcsitiens.  in  position  tlio  "currer^  heter.  cutput  stage"  is  measured 
the  current  of  the  output  stage  cf  heterodyne;  at  the  second  position 
••current  is  placed.  " - the  current  cf  the  detector  of  mixer,  in  this 
case  is  included  the  supplementary  res istor/res istance  H^7j;  in  the 
third  pcsition  "baianco"  - tb«-  voltage  rn  the  electric  motor  of 
retuning.  The  resis tor/resistarce  Fg,  is  supplementary 


^ ,-.5  M',.. 


DOC  = 76040017  FAGii 

resistor/resistdnce  to  the  instrunent  cf  the  lEj,  voltage  on  which  in 
this  position  V4  is  supplied  through  the  diode  Ej. 


Constructions.  Block  (hiy.  50)  is  arranged  in  the  cabinet  of 
supervisory  equipment.  All  network  elements  are  carried  out  in  the 
form  cf  the  separate  functional  rules,  esta tlished/installed  on 
L-shaped  chassis/landing  gear.  On  the  front  panel  of  block,  are 
placed  the  ce 11/ele men ts  of  the  control/checking  of  control  and 

tuning.  In  block  is  established/insta 1 led  the  ccmmon/general /total 
filament  transforoiei  Trs,  whicli  has  five  windings:  primary  to  voltage 
2C8  V with  trequency  400  Hz  and  four  secondary. 
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Each  secondary  winding  provides  voltage  6.3  v with  the  current  of 
load  2.6  d.  All  windings  are  connected  in  parallel  between 
themselves. 


Fewer  unit  of  unit  AFC. 


This  unit  provides  unit  AFC  with  the  fcllcwing  stresses:  +300, 
+15C,  105  in  direct  current  even  30,  6 and  6 in  alternating  current 
400  liz  frequency. 


Schoraatic  diagram.  Positive  stress  +3CC  and  +150  in  issues 
rectifier  Ci  (Fig,  51),  assecibled  by  sirgle-phase  bridge  circuit  on 
selenium  cell/elements,  cutput  voltage  is  statilized  with  the  aid  of 
the  electronic  regulator  which  consists  of  tube  (SG4S) , amplifier 

tube  L7  (6ZhH),  cur rent-r eguldt  ing  ru))es  Lt-Ls  (6N13S)  and 
resistor/rt  sistances  332-!'?  q.  V.ith  the  aid  of  resistor/resistances  P2 
and  R26»  r-^gulatcd  the  rtahiliz  at  ion  factor,  while  with  the  aid  of 
resistor/Lesistance  ?2e  - the  output  voltage  of  stabilizer  +300  in. 


Volta  je  +150  ir  is  cltaiiied  with  the  aid  cf  tubes  Lg  (SG4S)  and 
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I,  (SG4S),  feed  to  which  is  supplied  from  rectifier  *300  v through 
the  te'rrainal  of  13  couplings  ?2.  Teuicirals  13  and  14  couplings  are 
connected  only  with  the  placed  in  place  unit  AFC.  By  this  tubes  Lg 
and  L,  are  protected  frcm  overloading  with  idling. 


Voltage  -105  in  is  obtained  with  the  aid  of  the  rectifier, 
assembled  on  single-phase  bridge  circuit  on  selenium  cell/element  Dz 
and  capacitors  S4  and  s 5.  In  parallel  to  rectifier  is  included  tube 
Ixo  (SG3S)  with  ballast  resistance  r<42. 


All  DC  voltages  arc-  monitored  with  the  aid  of  the  instrument  of 

with  the  scale  cn  500  it.  Insrruitert  is  ccrnected  to  the 
appropriate  circuits  with  the  aid  of  switch  Vg  and  has  a dial  light, 

which  is  included  by  switch  V3. 

Iransf ormer  Tig,  besiries  vcltage  cn  rectifier,  gives  of  two 
alternating  voltage  30  and  6 v with  frequency  4C0  Hz  which  ace 

supplied  respectively  to  terminals  d,  5 and  1-1C  couplings  Pj . 
Voltage  on  power  unit  is  supplied  with  the-  aid  cf  switch  Vi. 
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Eig,  51.  The  schematic  diagram  cf  the  tlcck  of  the  feed 


Key;  (1).  Circuit.  (2).  Housing.  (3),  ir.  (4).  Hz.  (5). 


of  unit  AFC. 


illumination. 
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Fig.  52.  Fewer  unit  of  unit  AFC:  1 - the  dial  light  of  aieasuring 
neter;  2 - measuring  meter;  3 - the  toggle-  switch  of  the 
connection/inclusion  of  illumination;  4 - power  switch;  5 - the  tube 
of  the  ccntrcl/checicing  of  the  [illegible]  cf  safety  device/fuses;  6 
- safety  device/fuses;  7 - the  switch  cf  the  measuring  instrument. 
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Construction  (Fig.  52).  Unit  is  assemtled  on  standard  L-shaped 
chassis/landing  gear  on  which  arp  ircunted  all  network  elements  of 
rectifiers.  On  the  f roiit/leadi ng  panel  cf  ur.it,  are  arranged 
neasuiing  aieter,  the  safety  device/fuses  and  the  toggle  switches  cf 
control  cf  rectifier. 


End  section 
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Fig.  53.  The  schematic  diagraui  of  the  block  fcr  measring  the  passage 
power  of  IPM-2I. 

Key;  (1).  Input,  (2),  Output/yield,  (3).  Circuit.  (4).  Housing, 


' "i 
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Unit  of  the  meter  of  passage  power. 

■ j This  unit  has  azimuth  and  ranging  channels.  The  Principle  of  the 

wcrk  of  the  unit  of  IPfl-2I  the  same  as  cf  the  unit  of  the  IPH-1H 
which  was  described  above- 


schematic  diagram  (Fig.  53) . The  high-frequency  pulses  of  the 
transmitter  cf  P-20D  from  capacitive  prcbe  approach  the  anode  of  tube 
It  (2D1S),  they  are  detected  and  charge  capacitcr  S3  up  to  the  a 
certain  value  of  surge  voltage.  The  time  constant  of  charge  of 
capacitor  83  is  determined  by  the  ancde  resistance  Li  and  of  size 
capacitance  of  capacitor  S3.  Resistor/resistance  Sj  creates  the 
circuit  constant  component  of  cathode  current  li. 


One  or  the  other  grad  line  is  ccnrected  tc  diagram  with  the  aid 
cf  switch  Di,  which  has  two  position:  “channel  A”  and  ”channel  d”. 
During  setting  switch  3j  at  position  “channel  d"  the  grad  line  of  the 
transmitter  cf  P-20C  is  connected  to  the  cathode  follower,  assembled 
cn  the  left  half  of  tube  I3  (6N8S).  Cathode  repeater  divides  the 
circuits  of  detection  and  accumulation  cf  mcmentua/impulse/pulses. 


liSiiSbJIiiliiii 
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With  connection  to  measuring  circuit,  the  capacitor  S3  begins  to  | 

be  discharged  on  the  circuit:  Sj-V^-Pa  - the  earth/ground  - S3-  Since  | 

•i 

the  time  constant  of  charge  is  much  lower  than  the  tiae  constant  of  1 
discharge,  pulse  duration,  which  enters  the  grid  of  the  left  half  of  | 
tube,  is  sofflewhat  more  than  1 ps.  | 

I 

I 

i 

From  the  cathode  lead  F5  tube  L3  the  stretched  | 

I 

■omen tum/impulse/pulse  approaches  the  diagram  of  accumulation,  J 

i 

assembled  on  tube  L,  (’X'S).  In  the  cathode  circuit  of  tube  L4,  xs  | 

included  storage  circuit  S7,  P7,  The  time  constant  of  the  charge  of  I 

i 

tank  «7  is  determined  by  the  output  resistance  cf  cathode  repeater  I 

3 

(left  hc'.lf  of  tube  L3)  by  anode  resistance  L4  and  by  capacitance  | 

4 

value  S7,  Txme  constant  must  be  possibly  lesser  for  obtaxning  the  ■ 

maximum  amplitude  of  the  charge  oi  tank  for  the  transit  time  of  : 

itoientum/impulsG/pulse.  i 


Capacitor  discharge  S7  cccurs  through  resistor/resistance  P7, 
which  for  the  purpose  of  cltair.inq  sufficient  time  constant  of 
discharge  is  selected  large.  Pesistor/resistance  R*  between  the 
cathode  cf  tube  L4  and  the  grid  of  tube  L5  (6N8£)  limits  grid 
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currents. 


i 


i’ 


r 


1 
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Fig.  54.  Unit  of  the  meter  of  the  passage  power  of  IPM-2I;  1.5  - 
high'freguency  couplings;  2 - high-f reguency  diode;  3 - to  measuring 
line;  4 - the  shielding  cover  of  dial  light;  6,  14  - tuning  knob;  7 
measuring  meter;  8 - the  toggle  switch  of  the  illumination  of 
grid/network;  9 - the  toggle  switch  of  the  connection/inclusion  of 

cutput/yield  to  oscillograph;  10  - the  knob/stick  of  the  setting  up 
of  "zero'*  of  instrument;  11  - the  toggle  switch  of  the  channel 

switcher;  12  - control  socket;  13  - circuit  breaker. 
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In  order  to  stabilize  the  position  of  zero  of  instrunent, 
balance  amplifier  is  ccnstructed  but  tc  diagraa  with 
autoccmpensa ‘•.ion,  for  which  are  used  tube  L3  and  Ls.  On  the  left 
halves  of  these  tubes,  are  assembled  the  amflifier  stages,  the  right 
halves  of  tubes  provide  autccoapensaticn. 


With  ‘■he  aid  of  resistcr/resistance  realizes  the  initial 

balance  of  amplifier  by  the  adjustment  cf  the  current  through  the 
right  half  of  tube  L3.  Thereby  is  regulated  grid  voltage  of  the  right 
half  cf  the  tube  of  the  balance  of  amplifier  assembled  on  tube  Ls« 


In  the  cathode  circuit  of  tube  Ls»  is  included  measuring  meter 
the  IFi  whose  calibration  is  conducted  with  the  aid  of 
tesistor/resistances  V.n,  Fjs  and  Ri6«  Ey  pete ntiometer  Rii  is 
establish/installed  "zero”  of  instrument,  and  by  potentiometers  Bjj 
and  Bif,  correct  measurement  ranges. 


The  feed  of  the  anede  circuits  cf  output  meter  is  conducted  from 
the  rectifier  assomtlod  by  two-half- fetied  diagram.  Filter  (Dpi,  Cgj 
and  C15)  - L-shaped.  At  the  output/yielc  of  rectifier,  is  a voltage 
regulator,  consisting  of  two  series-connected  tubes  L7  (SGZS)  and 
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the  ballast  resistance  Rta- 


Eor  the  stabilization  of  ”zerc”  of  aieasuriijg  neter  during  a 
change  in  the  filament  currents  during  a change  in  the  line  voltage, 

is  included  the  ballast  resistor  (tube  I,,  1B1G-17).  For  the  setting 
up  of  the  rated  current  of  ballast  resistor  parallel  to  the  primary 
winding  of  transformer  Tpj  are  included  variable  resistances  R,,  and 
E20.  Ihe  secondary  winding  cf  transformer  Tpg  is  included 
consecutively  with  the  primary  winding  cf  transformer  Tpi. 


Constructions,  Unit  (Fig.  54)  is  placed  in  the  upper  part  of  the 
cabinet  NNO.  on  the  f lont/leading  panel  of  unit,  are  arranged:  the 

measuring  meter,  which  has  two  scales:  upper  quadratic  - fcr  the 
reading  cf  pcwer  and  lower  smccth  for  measurement  of  KSV  and  the  KBV 
of  feeders,  the  or gan/ccntrds  of  adjurtment  and  control. 


with 


Phase  converter  will  match  the  output  resistance  of  transmitter 
input  resistance  of  antenra  so  that , 
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Fig.  55-  Functional  diagram  of  BKC. 

Key:  (1).  Azimuth  channel.  (2) . Mixer.  (3).  Narrow-band  cascade.  (4) 
Detector.  (5).  Cathcde  repeater.  (6).  Input,  (7),  Heterodyne.  (8). 
Local  Heterodine.  (9).  Calihrator.  (10).  Measuring  meter.  (11).  Pack 
detector.  (12).  Ranging  channel.  (13).  local  heterodyne 
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It  is  established/installed  between  the  cut  put/yield  of 
high-frequency  oscillator  and  the  unit  cf  the  peter  of  passage  power. 
Phase  inverter  is  the  cut  of  the  coaxial  line  whose  length  can  change 
in  sone  limits  with  the  aid  of  special  lechanis*. 

Unit  cf  the  control/checking  of  frequency. 

This  unit  monitors  the  frequencies  for  which  are  inclined  the 
transsitters  P-20A  and  F-20D,  the  frequency  spectra  of  these 
transpitters,  and  also  it  serves  as  indicatcr  with  the  tuning  of 
transBitters  with  the  aid  cf  phase  inverters  in  the  case  of  the 
"juiping”  cf  frequency. 

The  unit  of  the  control/checking  cf  frequency  consists  of  the 
■ ixers  of  azimuth  and  tanging  channel,  second  Bixer  of  azisiuth 
Channel,  IF  arplifiers  of  these  channels,  peak  detector,  heterodyne, 
calih  rater. 

Functional  diagram  (Fig,  55)  it  contains  the  azimuth  and  ranging 
channels  which  ace  intended  fet  the-  ccr tccl/checking  of  frequencies 


cf  the  transaiitters  P-20A  ard  F-20D  resfectivel j. 


The  operating  principle  of  the  unit  cf  ccntrol/checking  consists 

cf  the  following.  To  the  input  of  the  mixers  cf  the  azimuth  and 
ranging  channels  through  the  coupler,  ate  supplied  simultaneously  the 
high-frequency  oscillations:  from  the  cutput/yield  of  the  transmitter 
P-20A  or  P-20D  and  from  the  common/general/total  for  both  channels 
hetercdyne,  stabilized  by  quartz.  As  a result  cf  the  mixing  of  these 
oscillations  at  the  output/yield  of  mixer,  is  cttained  the  voltage  of 
intermediate  frequency,  which  is  supplied  tc  If  amplifier.  This 
voltage  is  amplified  by  the  first  inter mediatefrequency  stage  and  is 

converted  into  the  voltage  cf  lower  intermediate  frequency  in  the 
second  cascade/stage,  for  which  to  suppressor  grid  tube  of  the  second 

cascade/stage,  it  is  supplied  voltage  frcir  the  local  oscillator  whose 
frequency  is  stabilized  by  quartz.  The  signals  cf  intermediate 
frequency  are  amplified  and  are  supplied  tc  narrow-band 
intermediatef roquency  stage  and  further  tc  detector.  At  the 
output/yield  of  detector,  the  pulse  amplitude  will  be  maximum,  when 
transmitter  frequency  corresponds  that  which  was  assigned;  with  the 
detuning  of  tia nuai ttr-r s,  its  aaiplitude  decreases. 


I 
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su(:plied  to  the  cathode  follower,  fro®  cutput/yield  of  which  they 
approach  the  nonitoring  jacks  Gj  and  Gj,  arrange/located  on  the 
front/leading  channels  of  unit.  These  sockets  ace  intended  for  the 
visual  test  of  Bomentum/iapulse/pulses  with  the  aid  of  oscillograph. 
Simultaneously  nonentu m/iapulse/pulses  frcB  cathode  follower  are 
supplied  to  the  peak  detector  through  the  circuits  of  coaautation. 

Page  63. 

Direct/constant  voltage  fro®  the  output/yield  cf  peak  detector 
approaches  the  measuring  instrument,  thus  tar  readings  of  which  are 
proportional  to  pulse  aaplitude. 

For  checking  t^o  ccrrectness  of  the  tuning  of  UNCh-AK  and 
UNCh-DK  for  intermediate  freguency  intc  BKCh,  is  asseabled  the 

separate  calibrator,  which  is  scit-excited  cscillatcr  with 
ccnsecutivo  multiplication  cf  frequency.  Voltage  15  tlHx  frequency 
with  the  aid  of  cables  apprcaches  UNC.  'Ihe  powering  of  the  unit  of 
the  ccntrol/checki ng  of  frequency  is  realized  from  separate 
rectifier.- 
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Schercatic  diaijram  |Fig.  56).  The  mixers  are  the  input 
cascade/stages  of  unit  and  serve  for  the  mixing  of  the  oscillations, 
applied  frca  transmitters,  kith  the  oscillations  of  the  local 
oscillator  for  the  purpose  cf  cbtaining  the  voltage  of  intermediate 
frequency. 

Each  mixer  is  carried  out  in  the  form  cf  the  coaxial  line  in 

which  is  established/! nsta  1 led  lighthouse  ttiode  6S17K  (L^  or  L?) . On 
the  housing  cf  mixer  against  each  other  are  placed  two  plugs  with 
clamp  grippers.  In  plugs  enter  cable  ends  with  coupling  disks.  At  the 
opposite  from  tube  end/lead  oi  the  coaxial  line,  is  placed  the 
short-circuiting  tuning  plunger,  which  is  estat lish/installed  in  the 
position,  which  corresponds  to  tuning  fcr  midtacd  frequency.  The 
signal  of  intermediate  frequency  is  rexcve/taken  from  the  plate  load 
cf  tube  with  the  aid  of  switch  jaw  contact.  The  structural/design 
tank  between  coaxial  line  and  the  anode-grid  switch  jaw  contact 
shunts  input  UPCh  in  high  frequency.  H, f, -throttle/chokes  Lg,  Lj  and 
the  capacitors  of  S,,,  S?o  filament  circuits  of  the  tubes  of 

mixers  protect  the  circuits  cf  powering  fici  the  penetration  in  them 

cf  high-f roquoncy  oscil lat ions.  The  output  voltage  of  intermediate 
frequency  is  supplied  on  the  cai le  of  KEj  and  KE^  to  Input  OPCh. 
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The  amplifier  of  intermediate  frequency  amplifies  the 
oscillations  of  intermediate  frequency,  it  converts  thei  into 
oscillations  with  Icwei  intermediate  frequency  and  then  into  the 

video  pulse  whose  amplitude  depends  on  the  detuning  of  transmitter 
relative  to  the  assigned  frequency. 


The  schematic  diagrams  or  UPCh-AK  and  UPCh-DK  (Fig.  57)  are 
completely  analogous.  The  voltage  of  intermediate  frequency  from 
mixer  is  supplied  to  the  input  of  the  first  intermedia tefrequency 
stage,  which  is  assembled  on  tube  Lj  (6Zh1F),  The  input  circuit  of 
cascade/stage  is  carried  out  in  the  form  of  the  duct,  which  consists 
of  inductance  L3,  L4,  the  capacitor  cf  £12  and  tesistor/rosistance 
Bg,  which  is  intended  for  the  expansion  of  the  pass-band  of  input 
circuit.  AS  tne  load  of  cascauo/stage  serves  the  system  of  coupled 
circuits  (L5,  Sn  and  L*,  5|s).  For  expansion  of  the  passbands  duct 
are  shunted  by  resistoc/resistances  Rio  and  Rii.  Anode  power  to  tubes 
is  supplied  from  rectifier  +150  v through  the  decoupling  filter 
B«Sio.  Displacement  is  autciratic,  because  cf  wcltage  drop  across 
resistor/resistar.ct?  Ri?,  shunted  by  the  capacitor  of  S14.  Filament 
voltag-*  is  supplied  through  the  filter  CpsSij. 
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Mixer  is  assetabled  on  tube  L3  (6Zh2P)  , to  control  electrode  of 
«hich  will  be  moved  voltage  with  UFCh,  and  cn  shielding  - from  the 
second  heterodyne.  The  voltage  of  intermediate  frequency  is  isolated 
cn  duct  Ly,  S|7.  The  automatic  displacenent  is  provided  because  of 
the  drcp  of  voltage  on  resistor/resistacce  B| 4 which  is  shunted  by 
the  capacitor  of  Szo*  Anode  voltage  is  supplied  through  the  filter 

3S1  4 • 

The  second  heterodyne  is  assembled  cn  the  left  half  of  tube  Lj 
(6N3N)  by  capacitive  Hartley  oscillator  circuit.  Throttle/choke  Dpi 
insulates  cathode  from  ground  in  high  frequency.  In  the  anode  circuit 
of  the  left  half  of  tube  Li,  is  included  the  band-pass  filter  (L|,  S| 
and  La,  S7),  inclined  to  the  quadratic  component  of  crystal 
frequency,  the  presence  of  excitation  voltage  is  monitored  in  socket 

G|  with  the  aid  of  cscillcgraph. 
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Fig.  56.  Schematic  diagram  of  EKCh, 

Key:  (1).  caliber.  t2) . Circuit.  (3).  Housing-  (4).  Mixing  current. 

((5)-  Pulse  circuit.  (6).  Infut.  (7).  [Illecible]  circuit.  (8). 
Intermediate  frequency.  (9).  output/yield  cf  heterodyne.  (10). 
Illegible. 
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Fig.  57.  Printsinial*  raya  amplifiei;  circuit  of  the  intermediate 
frequency  cf  UPCh-DK. 


Key:  (1).  [Illegible].  (2).  Input.  (3).  Circuit.  (4).  V.  (5). 

Output/yield.  (6).  Mixing  current.  (7).  Housing. 


j..^.,^4J,-.,^jii4ljHfi!|(|U^ 
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Cn  the  right  half  cf  tube  Lj  is  assembled  the  detector,  load  of 
Hhich  is  the  di vider/dencminatcr , which  consists  cf 
resistor/resistances  Bs» 


Ihe  voltage  of  intermediate  frequency  frem  injection  circuit 
through  the  capacitor  is  supplied  tc  the  narrow-band  asplifier, 

assembled  cn  tube  L4  (fizhiE).  the  load  cf  this  cascade/stage  is  the 

band-pass  filter  Le52?  and  I9S23.  Voltage  from  the  duct  of  19623  is 
sent  to  the  detector  of  video  pulses,  assembled  on  the  diode  Dj,  lead 
cf  which  are  the  resistor/resistance  Hi  7 and  the  capacitor  624-  Video 
pulse  front  the  load  of  the  detector  across  the  throttle/choke  Dra, 
which  decreases  the  penetration  of  the  fluctuations  of  intermediate 
frequency,  go  to  the  terminal  cf  9 couplings  Shi  and  further  across 
switching  circuits  - to  peak  detector  (see  Fig.  56).  For  the  matching 
cf  the  Output  resistance  of  detector  UFCh  with  the  entry  impedance  of 
peak  detector,  is  applied  cathode  fcllcwer  cn  tebe  63  (6N3P)  . On  both 
halves  of  tube  L3,  are  assembled  cathode  fcllcwers  for  ranging  and 
azimuth  channels,  i'rom  the  cathode  loads  52  video  pulses 

through  capacitors  S4,  65  and  rcsistor/resistances  Ri,  R4  approach 
peak  detector. 


Peak  detector  converts  the  video  pulses. 


which  enter  its  input. 
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into  direct/constant  voltage,  which  correspcnds  to  their  amplitude. 

It  co'sists  of  two  identical  channels:  aziauth  and  ranging,  assembled 
on  tubes  Lj  (6Kh2P)  and  Lg.  On  tube  I,  are  assembled  the  detectors  of 
both  channels.  During  the  action  of  video  pulse,  the  capacitor  Sj,  Sg 
charge  themselves  up  to  peak  value  on  the  circuit:  (Rj)  Li  Si  (82) 

- earth/ground  B,  (R4).  Capacitors  are  discharged  through  resistance 
E2  and  R3.  Voltage  from  the  output/yield  of  the  detector  through 

l-shaped  filters  H1S4  and  F4S3  is  supplied  to  the  input  of  the 
cathode  follower,  ortput  potential  of  which  directly  proportional  to 

the  amplitude  of  video  pulses. 

Page  67- 


Hetcrodyne  (Fig.  58)  it  generates  cuartz-stabilizedfrequency 
which  is  supplied  to  the  mixers  of  azimuth  and  ranging  channels  for 
obtaining  intermediate  frequency. 


Heterodyne  consists  cf  the  crystal  assigning  oscillator  and  four 
cascade/stages  cf  frequency  multiplication.  It  works  on  any  of  UO 
quartzes  which  are  switched  with  the  aid  cf  switch  Vi.  For  an 
increase  in  the  frequency  stability,  the  quartzes  are 


m 
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established/installed  into  therasostat, 


The  master  oscillator  is  assembled  on  the  left  half  of  tube  Li 
(6N3P)  by  inductive  Hartley  oscillator  circuit.  In  anode  circuit  is 
included  the  duct,  which  consists  cf  Lg,  S4  and  L3,  85  which  is 
inclined  to  the  third  harmonic  of  crystal  frequency,  voltage  from 
duct  L3,  S5  is  supplied  to  the  second  cascade/stage  - tripler. 


The  second  cascade/stage  is  assembled  cn  the  right  half  of  tube 
Li.  Its  load  is  the  duct  L*,  S,  and  L5,  Sia.  Cascade/stage  works  with 
the  automatic  displacement,  removed  from  circuit  Rs,  S7.  Ancde  power 
is  supplied  from  rectifier  •*■300  v through  the  filter  R^Sio- 


The  third  cascade/staqc  is  assembled  cn  tube  L^  (6N1P)  and  works 
in  the  mode/ccnditicns  of  frequency  doutlinc.  As  the  load  cf 
cascade/staye  serve  ducts  l^,  Si^,  L/,  Si7,  and  La»  Sig.  The 
Secondary  duct  consists  of  two  ducts,  because  the  fourth 
cascade/staye  is  assembled  by  push-pull  circuit.  Displacement  is 
automatic,  because  of  a voltaye  drop  across  resistor/rosistance  Ri2, 
shunted  by  the  capacitor  of  Si  3.  Anode  feed  is  supplied  through  the 
filter  R i 3 S i 4. 
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The  fourth  cascade/stage  is  asserbled  cn  tube  L3  (6N1P),  it 
Horks  in  the  mode/conditicns  of  the  trebling  of  frequency,  as  the 
lead  of  cascade/stage  serves  the  duct,  carried  cut  in  the  foc«  of  the 
twe-wire  circuit  which  is  inductively  connected  frea  another,  foraing 
together  with  tank  tube  I4  the  input  circuit  of  the  fifth 
cascade/stage. 

The  fifth  cascade/stage  is  assembled  cn  tube  L*  by  diagram  with 
ccaaor/genera 1/total  grid  on  the  lighthouse  triede  of  6S9D.  As  the 
lead  cf  cascade/stage  serves  the  coaxial  line,  tuned  to  the  third 
harmonic  of  crystal  frequency.  The  tuning  cf  duct  is  conducted  with 
the  aid  of  the  knob/stick,  derived  to  the  front/leading  panel  cf 
unit. 

Cutput  voltage  through  twe  cables  appreackes  the  input  of  the 
fixers  ct  azimuth  and  ranging  channels.  The  ccntrol/checking  of  the 

tuning  of  the  first  three  cascade/stages  is  ccrducted  in  the  sockets 


i 


cf  Gj”G4  with  the  aid  of  oscillograph.  For  the  control  of  the  power 
ettput  of  the  fifth  cascade/stage  cathede  the  tube  L4  through 


1 


i. 

r 
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tesistot/rcsistancy  Ri<,  connect  with  the  instrument  of  IPi  • 

Calibrator  is  intended  for  checking  accuracy  the  tuning  of 
OPCh-AK  and  UPCh-DK  for  intermediate  frequency.  It  consists  of  two 
cascade/stages:  the  generator,  stabilized  by  quartz,  and  frequency 
multiplier. 

First  cascade/stage  of  the  calibrator  is  assembled  on  the  left 
half  cf  tube  L*  (6N1P,  cm.  of  rig.  56)  by  capacitive  Hartley 
oscillator  circuit  witn  the  quartz,  connected  between  the  anode  and 

the  grid.  The  second  cascadc/stagr  (frequency  multiplier)  is 
assembled  cn  the  right  half  of  tube  and  operates  in  the 
node/conditions  of  the  arrangement  of  frequency.  In  anode  circuit  is 
included  the  duct,  inclined  to  the  third  harmonic  cf  crystal 
frequency,  voltage  from  duct  Lj,  the  S13  through  the  capacitor  is 

supplied  to  high-f reguency  couplings  Fi  and  Fj  connected  with  cables 
with  intermedia tefrequency  stages. 


The  circuits  of  the  ccmmutction  of  BKCh  have  two  switch  tc  five 
positions.  Switch  v (see  Fig,  56)  is  intended  ter  the  preparation  of 
unit  for  the  work.  In  position  the  "balance"  is  supplied  voltage  *27 
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V on  relay  Bj  in  interised iate  frequency  stages.  Belay  Bj 
itear/operates  and  by  contacts  1-2  discccnects  anode  power  froi  input 

cascade/stages,  local  oscillators  and  DECh,  but  by  contacts  3-4 
switches  circuit  for  an  application  cf  voltage  froa  the  calibrator 

which  at  this  torque/monent  is  switched  off.  In  this  position  is 
conducted  the  balance  of  neasuring  circuits  in  aziauth  and  reacte 

channels  by  the  setting  up  cf  "zero”  of  the  instrument  of  IPj  by 
potentiometers  B^  and  B,, 


i 
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Fig.  58.  schematic  diagram  of  the  heterodyne  of  BKCh, 

Key:  (1).  Circuit.  (2).  Housing.  (3).  V.  («).  Current  of  output 

stages.  (5).  Thermal  circuit.  (6).  Preheatirg  tub.  (7). 
cascade/stage.  (8).  Circuit.  (9).  Mixer. 
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Switch  is  set  in  turn  in  positions  the  "work  AK”  and  the  "work  DK". 
In  this  case,  consecutively  with  the  instcunent  of  IPj  are  included 
resistor/resistances  P*,  P7  or  Pa#  Rq-  ftou  these 

tesistot/resistances  is  remove/taken  necative  displaceaent  for  the 
coaipensaticn  constant  displacement  at  the  crtput/yield  of  peak 
detector  in  the  absence  of  signal. 


In  position  "Caiibr.  AK”  is  reali2ed  checking  the  tuning  of 
UPCh-AK.  Anode  voltage  is  supplied  to  calitrator.  It  is  included  by 
the  relay  Pj,  which  by  contacts  1-2  disconnects  anode  feed  from  input 
cascade/stage  and  the  local  oscillator  of  UECh-AK,  but  by  contacts 
3-4  it  supplies  radio  frequency  voltage  froi  calitrator  on  UPCh-AK. 
Voltage  from  output/yield  UFCh  ak  through  the  switch  V|  approaches 
the  irput  of  peak  detector,  passing  cathode  follower.  In  measuring 
circuit  consecutively  with  instrument  IF  is  included 

resistor/resistance  Kiq  whose  value  determines  instrument  sensitivity 
during  checking  from  the  calibrator  of  azimuth  channel. 


In  position  "Caiibr.  CK”  is  checked  UFCh-tK  from  calitrator.  All 

processes  cf  the  wctk  diagram  arc-  analogous  tc  those  above 
described.  Th«  calitration  cf  diagram  is  conducted  with  the  aid  of 
le sister/ resistance  R5.  In  this  case,  the  switch  must  be 


% 
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established/installed  at  position  the  ”fccrk  DK*’. 


In  positions  '*irfork  AK'*  and  the  ’’work  CK"  calibrator  is 
disconnected,  by  relay  Ri  is  de-energized  and  diagraa  is  put  to 
Mcrking  order. 


switch  Va  ■the  ‘'monitoring  of  mode/condit icrs”  has  five 
positions.  In  position  the  “heterodyne"  is  monitored  the  current  of 
the  output  stage  of  heterodyne.  In  pcsiticrs  the  "current  of  mixer 
DK"  and  the  "current  of  mixer  AK"  are  ascnitcred  the  currents  of  the 
mixers  of  azimuth  and  ranging  channels.  In  positions  the  "work  AK" 
and  the  "work  DK"  instrument  NPi  is  corrected  tc  the  measuring 
circuit  of  azimuth  and  ranging  channels  respectively. 


Power  of  BKCh  is  realized  from  the  network  of  alternating 

current  with  voltage  208  v and  trenuency  UOC  Hz  which  through  the 
toggle  switch  V3  and  the  circuit  breaker  Fra  is  supplied  to 
transformers  Tr , and  Tca,  From  the  secondary  windings  of  transformers 

is  reicve/tak  2r.  voltage  6,3  v tor  the  powering  cf  the  filament 
circuits  of  unit,  on  diodee  D,  and  Dio  is  assetbled  rectifier  *21  v 
for  the  feed  of  relay  R|,  while  on  the  diedes  cf  D,-D*  - plate 
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rectifier  of  unit.  At  the  output/yield  cf  the  last/ldtter  rectifier* 
is  included  the  filter,  which  consists  cf  throttle/chokes  Dn,  ether 
and  capacitors  Sis  and  Si*.  From  throttle/choke  Drz,  is  re«ove/taken 


the  vcltage  *300  in. 


Electronic  regulator  is  assembled  cn  tubes  (6ZhlP) , L9 


(6M135),  Ls  (SG2P)  . From  the  output/yield  of  stabilizer,  is 


reaeve/taken  the  voltage  *150  in.  from  transfcrier  Tri,  is 
reaove/taken  voltage  30  v for  the  feed  of  the  theraostat  of 


heteredyne, 


Constructions,  unit  (Fig.  59)  is  carried  cut  on  L-shaped 


chassis/landiny  gear.  Cn  the  front/leading  panel  of  unit,  are 


acianged  the  instrument  IPj,  the  dial  light  of  the  LN^  of  instrumont. 


snitches  Va  - the  "nionitccing  or  mode/cenditiers”  and  V3,  Vj  - 


"switching  guartzes",  potentiometers  "balance  AK".  "balance  DK"  and 


knob/stick  "tuning  of  heteredyne".  There  is  a dcor  for  an  admission 


to  thermostat  and  the  replacement  cf  quartzes, 


end  section. 
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Fig-  59.  Unit  of  the  contrcl/checking  cf  the  frequency:  1 - neasuring 
neter;  2 - the  knob/stick  cf  the  tuning  of  heterodyne:  enf  - 
ccuBUtator  switch;  4 - high-frequency  couplings;  5 - instruaent 
switches;  6 - the  p ctentioiaeters  of  the  adjustaent  of  balance  and 
sensitivity;  7 - the  toggle  switch  of  the  start  of  grid/network.  Onit 
cf  encoder. 

This  unit  forin/shapcs  and  codes  northern,  two-degree  and 
reference  pulses  ”35''  and  ''36'',  entering  frca  electromagnetic  sensors 
columns  of  the  drive  of  aziffuth  antenna,  and  the  reciprocal  ranging 
loaentUDi/iBipulse/pulses,  formed  into  NFU.  From  the  output/yields  of 
unit  the  momontum/impu Ice/pulscs  are  supplied  tc  the  modulators  of 
transmitters  P-20A  and  E-20D,  on  IKO  and  NFU, 


The  unit  of  encoder  has  four  codes  for  the  reference  pulses  "35*' 
and  ”36”,  of  reciprocal  ranging  and  twc-degree 
aomen tum/inpulse/pulses.  Switching  codes  is  realized  by  hand. 

Functional  diagram  in  Fig.  60).  Channel  cf  northern 
ioaentum/impulso/pulsos.  For  tie  start ing/ launching  of  this  channel 
to  the  input  cf  its  am  pi if ier-limi ter  from  electromagnetic  sonscr 
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**ncrth**  are  supplied  bipolar  ffomentui/iitpulse/pulses  40-50  in 
anplitude. 


The  intensive  and  limited  moraentunyimpulse/pulse  approaches  the 
phase  inverter,  which  changes  its  polarity  to  positive,  and  then  - to 
the  differentiating  circuit  for  obtaining  the  Ecraentuia/inpulse/pulse 
of  short  duration.  As  a result  cf  diff erentiaticn  is  formed  negative 
pulse.  The  second  cascade/stage  of  ampl if ier-liiiter  amplifies  and 
limits  the  differentiated  niomcntum/impulse/pulse,  but  phase  inverter 
changes  its  polarity  by  positive.  Ftcm  the  cutput/yield  of  phase 
inverter  the  momentum/irapul se/pulse  is  supplied  to  cathode  follower 
and  further  on  cable  - cn  PPI.  Single  nerthern 

BCientutn/impulse/pulst-'S  from  the  output/yield  cf  cathode  follower 
take  the  form,  close  to  rectangular,  with  duration  10  pss  and 
amplitude  cf  approximately  fC  in. 


Channel  of  reference  pulses  ”35”.  The  first  cascadc/stages  of 
this  channel  according  to  circuit  (aroplif ier-limiter,  phase  inverter, 
the  differentiating  circuit,  the  second  amplif ier-limitor,  phase 
inverter  and  cathode  follcwet)  are  analogous  to  the  cascade/stages  of 
the  channel  cf  northern  moroertum/iu pulsc/pulses  with  the  only 
difference,  that  to  the  input  of  tirst  amplifier-limiter  are  supplied 


A 
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the  bipolac  momentuit/inipulse/F ulses  frcir  the  electromagnetic  sensor 
cf  reference  pulses  ”35”. 


From  the  output/yield  of  the  cathcde  tcllcwer  of  the  channel  of 
reference  pulses  ”35''  the  positive  p Ise  approaches  delay  line  for 
obtaining  the  bunk  of  the  momentuni/irapulse/pulEes,  delayed  one 
relative  to  another  for  a pericd,  which  ccrrespcnds  to  the  code  of 
channel,  and  further  - on  amplifier.  After  amplification  the  pair  of 

moroentum/impulse/pulses  is  supplied  in  the  diagram,  which  is 
common/goneral/total  for  the  channels  cf  reference  pulses  ”35”  and 
”36",  Circuit  consists  of  the  multivibrator,  which  forms 

momentum/impulse/pulses  in  duration,  amplifier-limiter,  amplifier  and 
cathode  follower.  From  the  output/yield  of  cathcde  impulse  repeater 
are  relayed  on  cable  to  the  modulator  cf  the  transmitter  P-20A  and  to 
NPO  fer  its  closing  for  a period  of  the  emissicn/radiation  of  signals 
by  the  transmitter  F-20a. 


the  channel  of  the  reference  pulses 
channel  cf  mome  nt  um/im  pulsc/pulses  ”35'', 
supplied  bipolar  mo  iron  turn/ in  pulse/ pulses 
senset  of  reference  pulses  ”36”. 


"36”  is  analogous  to  the 
tut  cn  its  input  are 
ftem  the  electromagnetic 
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Output  reference  pulses  ''35'*  and  "36",  going  to  aodulator  of 
transmitter  P-20A  and  on  NFU,  take  positive  polarity  and  the  fora, 
close  to  rectangular,  with  amplitude  of  approximately  100  in. 


The  channel  of  two-degree  mom entu m/ini pulse/pulses  is  started  by 

bipolar  momentum/im pulse/ pulses  from  the  electromagnetic  sensor  of 
two-degree  premise/impulses.  The  first  five  cascade/stages  of  this 
channel  are  analogous  those  which  were  descrited  above  and  fulfill  in 
circuit  the  same  functions.  After  the  fifth  cascade/stage  - phase 
inverter  - the  positive  pulse  approaches  the  blocking  oscillator, 
which  develops  the  positive  pulses  of  the  short  duration,  which  are 
supplied  to  delay  line  fer  obtaining  three  momentum/impulse/pulses, 

delayed  one  relative  to  another  for  a period,  which  corresponds  to 
the  code  of  channel.  These  three  moBientum/iirpulEe/pulses  are 
amplified,  ate  form/shaped  with  multi vi tratcr  in  duration,  then  they 
pass  two  cascade/.- 1 ages  cf  amplification  and  approach  the  cathode 
follower,  from  output/yield  of  which  they  ate  supplied  on  cable  to 
the  startir. j/launching  cf  the  modulator  of  the  transmitter  P-20D  and 
for  cut-off  of  NPU  for  a pitied  oi  the  emission/radiation  of  signals 
by  transmitter.  Page  71. 


lii 
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Fig.  €0.  Functional  diagram  of  the  unit  of  encoder. 

Key:  (1)  . Channel  of  northern  momentum/impulse/pulses,  (2)  . 

amplifier- limiter.  (3)  Phase  inverter,  (4).  Differentiating  circuit. 
(5).  Cathode  repeater.  (6).  To  PPl.  (7).  Ccumcn/general/total  channel 

for  reference  pulses  "35''  and  "36".  (8).  Amplifier  [illegible].  (9). 

relay  line.  (10).  Amplifier  is  mixer.  (H).  Multivibrator-  (12), 
Aoplif  ier- limiter.  (13).  Amplifier.  (14).  Cathcde  follo’^er.  (15). 
Channel  of  reference  pulses.  (16).  Amplif ier-liniter.  (17). 
Cascade/stage  of  agreement.  (16).  to.  (19).  3locking  oscillator. 

(20).  Amplifier.  (21).  Kult i-vitrator.  (22).  Amplifier-limiter.  (23). 
Cathcde  follower.  (24).  Cathode  follower.  (25).  Manipulator.  (26). 

Channel  [illegible]  momentun/i mpul se/ptlscs.  (27).  Blocking 
Generator.  (28).  Delay  line.  (29).  attplif iet-mixer.  (30). 
Multivibrator.  (31).  Amplifier.  (32).  Phase  inverter.  (33).  Cathode 
repeater.  (34).  Channel  of  responding  [illegible] 

Bomen tuffl/impulse/pulses.  (35).  Imitator.  (36).  Phase  inverter.  (37). 
the  milhti-vibratot  of  the  blanking  momentuii/iir pulse/pulse.  Page  71a, 
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rig.  61.  The  schematic  diagram  o£  the  block  of  encoder. 

Key:  (1).  Cascade/stago  cf  ceding.  (2).  Multivibrator  of  formation, 
(emf)  . Amplifier.  (4).  The  output  stage  of  the  reference  signals  of 
azimuth.  (5).  Circuit.  (6).  Hcusir.g.  (7).  V.  (6).  Hz.  (9).  output  of 
signal  interrogation  unit.  (10).  coding.  (11).  Imitator.  (12).  The 
output  stage  of  channel.  (13).  Test  stage.  (14),  Multivibrator  of 
formation.  (15).  The  output  stage  c£  the  channel  of  call.  (16).  Call 
cede  keyer.  (17).  Multivibrator  of  the  blanking 

■OBentum/impulse/pulsG.  (Ifl).  The  output  stage  cf  range  channel. 
(19).  Phase  inverter.  Page  72. 
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For  tho  formation  cf  the  call  mcirertua/iBfulse/pulses  of  radio 
beacon  in  the  form  of  the  pcints  and  dash  in  t«c-degree  channel  is 

establisiied/instal led  the  manipulator,  who  is  ircluded  by  the  special 
toggle  switch,  arr angeylcca ted  cn  the  f rent/leading  panel  of  unit. 

Si iultaneousl y from  the  forming  blccking  oscillator  of  channel  single 
Bomen tum/impulse/pulses  through  the  cathode  follower  approach  PPI. 


The  channel  of  reciprocal  ranging  momentuff/iapulse/pu Ises  is 
started  by  inguiring  ranging  mcnentun/iirpulse/pulses  by  duration  1,5 
pss  of  approximately  50  in  amplitude,  accepted  by  NPU.  The  taken 
BCfflentum/imp alse/pulses  start  the  fclokn ig-oscillator , generating  the 
Bomen tum/impulse/pulses  of  the  short  duration,  which  are  supplied  to 

the  delay  line,  which  Terms  twc-pulse  cede.  ftcB  the  line  of  pulse 
delay  after  prelininaiy  amplification  are  ferm/shaped  in  duration 
with  multi  vi  trato’"  and  again  approach  pre-leave  amplifier,  the 
intensive  momentum/impuise/puises  are  converted  into  positive  in  the 
phase  inverter,  from  output/yield  of  which  across  the  cathode 
follower  they  go  to  the  start i rg/launc h ing  cf  the  modulator  of  the 
ttarsaitter  F-20D  and  cu-  oft  NPU, 


«.  li»i' 

em ilcyed 


unit  of  encoder  are  another  the  cascade/stage  of  agreement, 
fer  the  forma^-icr.  cf  three-pulse  cede  in  the  torque/mcment 
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cf  the  northern  matching  of  reference  pulses  "35”  and  "36",  and  the 
imitator,  intended  for  checking  of  transmitters  P-20A  and  P-20D  in 
cases  when  azimuth  antenra  fcr  any  reasons  does  not  rotate. 


Schematic  diagram  (Fig.  61,  see  insert),  Channel  of  northern 
momentuir/i^Pulse/pu Ises.  Frcm  electromagnetic  sensor  the  "north"  of 
the  column  of  the  drive  of  antenna  momentum/impulse/pulse  through  the 
isolating  capacitor  is  supplied  to  the  ccntrcl  electrode  of  the 
left  half  of  tube  Lj  (6N2P) , the  performing  the  role 

amplifier-limiter  (Ej  - the  leakage  resistance  cf  tube,  R214  - the 
limiting  resistor/r esistance  in  grid  limiter  circuit).  The  limitation 
cf  mottentum/impulse/pulse  cccurs  because  cf  grid  cathode  currents. 

The  plate  load  of  amplifier- limiter  is  the  cesistor/resistance  R4, 
Displacement  -4  v to  the  left  half  cf  tube  is  supplied  from  rectifier 
- 210  V through  the  voltage  divider  F3,  Rg  (82  - blocking 
capacitancc/capacit y in  lias  circuit). 


The  positive  part  of  the  momenturo/impulse/pulse  triggers  the 
left  half  of  tube  Lj.  From  plate  load  F4  is  re ircve/taken  the 
intensive  and  limiting  mcrentum/impulsc/pulse  with  an  amplitude  of  of 
ap prcximatel  y 100  v and  is  sup'plied  through  the  capacitor  S3  to  the 
grid  at  the  right  h.alf  ct  rube  - phase  inverter.  Tube  is  cut  off 
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and  from  its  platf?  load  Rg  is  teEove/taken  the  positive  pulse  with  an 
amplitude  cf  80  v and  the  duration  1 bis,  which  approaches  the 
differentiating  circuit,  which  consists  of  capacitor  S4  and 
resistor/resistance  R7. 


The  differentiated  aicntentum/inipulEG/pulse  through  the  capacitor 
Sg  is  supplied  to  the  grid  cf  the  left  half  of  tube  Lg  (6N1P)  - 
aoiplif ier-limiter.  The  left  half  of  tute  Lg  is  closed  by  negative 
displacement  from  d ivider/denorinator  Be,  Bio  (f'v  ” the  leakage 
resistance  of  tube).  The  positive  part  of  the  mcmentua/impulse/pulse 
open/discloses  the  left  half  ct  tube  and  frcm  its  plate  load  Rij  is  | 

temcve/taken  the  negative  pulse  of  short  duration  80  in  amplitude, 
which  enters  through  the  capacitor  Sg  tc  the  grid  of  the  right  half 

'I 

of  tute  Lj.  The  right  halt  cf  tube  works  with  zero  displacement.  I 

negative  pulse  closes  tube  and  from  its  plate  lead  it  is  r emove/taken  | 
positive  pulse  of  approximately  120  in  amplitude.  The  formed  by  the  | 

I 

fcrvirg  cascaue/sta gos  moaentum/iinpulsc/pulso  cf  positive  polarity  j 
through  the  capacitor  S,  approaches  the  cathode  follower,  made  on  two  | 

I 

in  parallel  connected  triedes  cf  tube  I3  (6K1F).  | 

i 

i 

1 

i 

Eaqe  73.  j 


DOC  = 77060017  PAGE 


Triodes  in  the  absence  of  momentuiii/iiiipulse/pulEes 
are  cut  off  by  negative  voltage  50  into  s vcltage 
(Rj*  is  leakage  resistance  of  tube,  capacitor  Sjo 


at  the  output/yield 
divider  Bjs  Hjr 
- blocking). 


After  pulse  arrival  on  grids  tne  tube  rests  on  its  cathode  load, 
conaion/general/total  for  both  of  the  halves  of  tube,  is  formed  the 

positive  pulse  with  an  amplitude  of  of  apprcx imately  40  v and  the 
duration  10  ^JSs,  which  is  supplied  on  cable  on  FPI.  Cathode  repeater 
is  necessary  for  matching  of  the  output  resistance  of  shaping  circuit 
with  the  resist  or/resistance  of  the  cable,  cn  which  is  relayed  the 
tcmentuir/inipulse/pulse.  For  the  decoupling  cf  cascade/stages  on  the 
circuit  of  anode  power  in  channel  is  a filter  Eu^s. 


Channels  of  reference  pulses  "35"  and  "36",  Bipolar 
Bonentum/impulse/pulse  from  the  sensor  cf  the  reference  pulses  "35" 
cf  the  drive  column  of  the  antenna  through  the  coupling  Sh?  and  the 
capacitor  Sn  is  supplied  to  the  airpli  f ier-li«iter,  assembled  on  the 
left  half  cf  tube  (6n2p)  whose  diagram  is  analogous  to  the  circuit 
cf  the  amplifiet-lifld  ter  of  the  channel  cf  northern 
lOBentum/irapulse/pulsc.s,  From  the  output/yield  cf  the 
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aaplifier- liroitei;  of  the  signal  through  the  capacitor  Sj3  approaches 
aoplifier,  the  phase  inverter,,  which  works  with  zero  bias  and 
fulfills  the  same  functions,  as  in  the  chacnel  of  northern 
foientuHi/inipulse/pulses,  The  erterinq  from  the  cutput/yield  of  phase 
invertor  momentuni/inipulse/pulse  is  differentiated  by  the  circuit  of 

P25« 


The  undershoot  of  momentutn/im pulse/pulse  is  limited  to  diode 
limiter  B7  and  is  supplied  to  the  a irplifiet-liiriter,  carried  out  on 
tube  I5  (6NlF)  , and  then  - to  cathode  follower  (6N1P). 


Schematic  diagrams  these  amplif ier-limitets  and  of  cathode 
follower  are  analogous  to  the  schematics  of  the  same  devices  of  the 
channel  of  no rt her n s ignals. 


Positive  pulse  with  an  auiflitude  of  stress  of  40  v and  the 
duration  10  pss  enters  through  the  capacitor  Sjj  of  the  input  of  the 
delay  line  in  the  LZ-1  on  88  pss,  wnich  is  utilized  for  the  formation 
ct  codes,  the  removal/ outlets  of  line  are  derived  on  the  switch  of 
codes.  Lint^  is  loaded  for  matched  impedance  R54  in  order  that  it 
would  not  be  reflected  front  the  dead  ending  of 
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BOisenturti/impulse/pulses,  Frcm  the  output/yield  cf  the  line  of  LZ-1 
they  are  remove/talcen  two  momentum/itnpulse/pulses,  delayed  for  a 
period,  which  corresponds  tc  the  code,  estatlished/installed  by 
switch.  These  mome n tum/io pulse/pulses  are  supplied  to  the 
aaplifier-mixer , carried  out  or.  tube  L7  (6N1P)  and  which  is  two 
identical  amplifiers,  assembled  on  two  triodes,  which  work  on  one 
coamon/general/tota 1 anode  load  840-  the  grids  of  the  triodes 
through  voltage  dividers  Paq,  Paa  and  F44,  H43  given  negative  bias 
voltage  from  rectifier  21C  in. 


After  the  admission  of  positive  pulses  the  tube  L7  triggers 
itself  and  from  its  plate  lead  are  remove/taken  negative  pulses  120 
in  amplitude. 


For  tlie  final  formaticn  of  the  coded  mcme ntum/impulse/pulses 
through  duration  they  enter  through  capacitor  Sg,  and 

tesistor/resistance  Rgga  the  starting/launching  blocked 
lultiwibrator,  assembled  on  tube  L9  (6N1P),  The  required  pulse 

duration  of  multivibrator  is  readied  by  trial  ard  error  of  the 
elements. 
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From  plate  load  Rgj  multivibrator  the  formed  positive  pulses 
through  the  capacitor  631  approach  the  left  (clcsed)  triode  of  tube 
I9  (6N1P),  which  performs  the  role  of  amplifier.  From  plate  load  P** 
tube  negative  pulse  is  supplied  to  the  grid  of  the  right  triode  of 
the  tube  Lq,  connected  through  res istcr/resistance  Rgo  with  plus  of 
power  supply.  After  the  admission  of  negative  pulse  on  grid,  the 
triode  is  closed  and  on  its  plate  lead  E59  is  fermed  the  intensive 
positive  pulse  150  in  amplitude,  which  is  supplied  to  the  grid  cf  the 
Batching  cascade/stage  - cathode  fcllower.  Frcm  load  B*|  cathode 

impulse  repeater  enters  through  cable  for  the  starting/launching  of 
transmitter  N-20A  and  through  resistcr/resistarce  Biov  io  the 

blockage  of  receiver. 


Eage  74. 


The  channel  of  reference  pulses  ”36"  cn  its  functional 
subassemblies  is  analogous  to  the  channel  cf  reference  pulses  "35" 
with  the  small  differences,  which  includes  the  following:  the  right 
triede  of  the  chanr.«l  of  reference  pulses  "i6",  make  from  to  the  tube 
Li3  |6N2P) , works  not  with  zerc  bias,  but  with  positive;  there  is  no 
diede  limiter  D7;  in  rhe  char.iitl  of  reference  pulses  "36"  on  the  tube 
Li3  (6n1P)  are  assembled  two  cathode  repeaters,  from  one  of  which 
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(from  resistor/resista rc€  Fga)  through  the  capacitor  the 
reference  pulses  ”36''  are  supplied  on  FFI  fcr  the  creation  of 
ten-degree  markers.  From  load  Kaj  the  second  cathode  impulse  repeater 
ate  supplied  to  the  delay  lire  in  LZ-2,  and  through  the  capacitor 
£|25  - in  the  diagram  of  the  formation  cf  the  Hanking 
Hcientum/im  pulse/pulse. 

For  correct  azimuth  determination  electr ciragnetic  impulsers  ”35” 
and  "36”  are  combined  sc,  in  order  to  at  the  tctque/aoment  of  the 
passage  of  the  azimuth  antenna  through  the  northern  direction  of  the 

matching  of  two  moraentum/impulse/pulses,  issued  by  these  sensors.  As 
c.  result  of  the  auditior  of  reference  pulses  "35"  and  ”36"  at  the 
cutput/yield  of  the  unit  of  encoder  is  form/shaped  three-pulse  code. 
For  the  exception/e liaiinaticn  of  an  inaccuracy  in  the  pulse  pile-up 
at  the  torque/mooen t of  agreement,  with  the  sensors  of  reference 

pulses  ”35"  and  "36"  is  comtined  the  sensor  "ncrth".  In  this  case  on 
encoder  come  simultaneously  three  moirentuB/impulse/pulses: 

supporting/referenct  "35"  and  "36"  and  northern. 

The  circuit  of  .encoder  during  this  agreeier.t  disconnects  the 

channel  ct  refort-noe  pulses  "35"  and  issues  the  new  imitated 
three-pulr.p  cede,  occurs  this  thus,  Frcn  lead  amplifier,  made  on 
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tube  Ij,  the  inomentuin/iiDf ul se/pulse  cf  negative  polarity  with 

duration  1 ps  through  the  diode  limiter  D3  apprcaches  the  grid  of  the 
left  half  of  the  tube  Lg,  closed  by  negative  vcltage  froa  voltage 
divider  Pa7,  Rj,.  To  this  same  grid  is  supplied  the  reference  pulse 
*'35”  cf  positive  polarity  with  duration  2C  pss  from  diode  limiter  T>f, 
If  both  mo  me  ntuui/im  pulse/ pulses  come  siiultanecusly,  then  positive 
pulse  is  shunted  and  amplifier  Lg  not  started. 


Simultaneously  from  resistor/rosistance  Rg  phase  inverter  Lj  the 
channel  of  northern  momentum/impulse/pulses  is  supplied  the 
BoBentum/impulse/pulse  cf  pcsitive  polarity  with  duration  10  pss 
through  the  capacitor  Sjjq  cn  the  third  grid  cf  the  tube  of  the  Ljj 
(6zh2F)  of  the  cascade/stage  of  agreement.  To  the  first  grid  of  this 
tube  enters  positive  reference  pulse  ”36”  from  the  delay  line  in  LZ-2 
through  the  switch  V1-V,  if  inomentuv/iff pulse/pulses  come 
sinultaneously,  from  the  anode  load  Rjo?  is  remeve/tahen  the  negative 
pulse,  which  across  capacitor  Sue  resistcr/resistanr-e  Raea  goes 
tc  blccked  multivibrator  La  shaping  in  duration,  coniion/genora l/total 
ir  the  channels  of  reference  pulses  ”35”  and  ”36”. 


Conscguently,  from  the  delay  fine  in  12-2  are  remove/ taken  three 


lOfentum/impulse/pul.ses;  the  first  - tc  the  cascade/stage  cf  the 


EOC  = 77060C17 


PAGE 


agreeirent  of  L31,  the  second  ard  the  third  - tc  amplifier- mixer  L|4 
(6N1P).  three  momentum/iai  pulse/pulses  start  in  turn  the  forming 
multivibrator,  which  issues  three-pulse  code.  Ihe  interval  between 
the  alternating  fronts  of  the  first  and  third  mcmentum/impulse/pulses 
corresponds  to  the  code  c£  reference  pulses  ”35”,  and  between  the 
leading  edges  of  the  second  and  the  third  - tc  the  code  of  reference 
moBen tum/impulse/pulses  ”36”. 


Channel  of  two-degree  inomentu ai/im p ulse/pu Ises.  From  the 
two-degree  sensor  through  the  coupling  Sh,  and  the  capacitor 
bipolar  momentum/impulse/pulse  is  supplied  to  the  amplifier- limier 
assembled  cn  the  left  half  cf  the  tube  cf  L17  (6N1P),  then  - to  phase 
inverter  (right  half  of  the  tube  of  1,7)  and  the  differentiating 
circuits  S^s,  ?U9.  The  undershoot  of  rocmentu  tr/impulse/pul  se  after 
differentiaticn  is  not  passed  by  diode  [j.  The  positive  part  of  the 
differentiated  momentum/impulst/pulse  approaches  the  grid  of  the  left 

half  of  the  tube  of  Lia  (6N1P)  is  blccked  by  the  negative  voltage, 
which  enters  from  viivider/denoninac.cr  F121,  ^123- 


Page  75. 
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The  negative  pulse,  removed  trom  flate  lead  Rij*#  through  the 
capacitor  Sbs  is  supplied  to  the  grid  blocked  by  the  right  half  of 
the  tube  of  Lie,  ih  is  amplified  and  approaches  the  blocking 
oscillator,  assembled  on  the  tube  ^ (6N1E)  according  to  circuit 
with  parallel  starting/launching  (B130,  S70  “ filter  in  the  circuit 
cf  anede  power,  P132,  Biza  ~ fhc  leakage  resistance  of  the  grids  of 
the  tube  of  blocking-oscillator^  S72  - the  reservoir  capacitor  of 

blocking  oscillator).  From  the  third  winding  of  2-5  peak  transformer 
Its  bloknig-oscillator  is  temove/taken  the  positive  pulse  with 
duration  1.5  pss  ard  amplitude  150  in,  which  through  the  capacitor 
S73  is  supplied  to  the  input  cf  the  delay  line  in  LZ-**.  From  the 
remcval/outlfcts  of  this  line  are  remove/taken  three 
ffomentum/iropulse/pulses  and  ate  supplied  to  the  grids  of  the  tube  cf 
Ljo  (6N1P)  of  the  atrplif ier-mixet  analogous  according  to  mixer 
circuit  amplifier-,  assembled  on  tube  I7.  The  first 
lomentum/impulse/pulse  is  supplied  through  the  switch  of  codes  V1-B 

to  the  grid  cf  the  closed  right  half  cf  the  tube  Ljo,  and  the  second 
and  the  third  - through  diodes  D4  and  D5  - to  the  grid  of  the  closed 
left  halt  cf  the  tube  of  Lgp* 


From  plate  load  E|37  tuLe  cf  Ljo  remeved  the 
pulses  wi-.h  an  amplitude  of  12C  v and  ate  supplied  to 
circuit  of  the  closed  m ul ti vi  1 r a tor , assemhled  cn  the 


negative  coded 
the  anode 
tube  L21 


B-irrl' ibf ' 'I'Ti  'tr Tit  ili 'i  ""  ii'l ' -nT  I 
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(6n1P) $ analogous  according  to  circuit  tc  multivibrator  on  tube  Lg 
the  channel  of  referenct  moment  utn/impulse/pulseE  ”35”. 


Ihe  formed  in  pulse  duration  through  the  capacitor  Sgj  is  sent 
tc  two  stages  of  the  amplifiers,  made  on  the  tute  of  (6N1P).  From 

plate  load  Sisg  this  tute  through  the  capacitor  Sgg  the  intensive 
ffiOfflentuffl/impulse/pulses  are  supplied  in  the  output  stage  of  the 
channel  of  two-degr-ee  (call)  monieiitum/iicpulsG/pulses.  The  cathode 
follower  of  output  stage  on  tiie  tute  of  L23  (6E1P)  is  closed  by 
voltage  - 20  in,  by  subject  or.  ccntrcl  electrode. 


From  the  cathode  follcwer  through  the  coupling  Fg  the 
ffiomentUKi/impulse/pulscs  are  relayed,  on  cable  tc  the  modulator  of  the 

transmitter  cf  P-20D,  and  through  resistor/resistance  Riu  and 
coupling  Fj,  - to  NPU  for  its  clcsing  for  a period  of  the  work  cf 
transmitter.  Furtnermore,  from  the  third  winding  of  transformer  Trg 
the  pcsitive  pulses  through  the  capacitor  S57  are  supplied  to  cathode 
follower  Ljg,  (6NlP),  which  in  the  absence  cf  mcmentum/impulse/pulse 
is  closed.  From  part  of  load  cathode  repeater  the 

Hcmen  tum/impulse/p  uis^'S  are  relayed  on  cable  cn  PPI  for  the  creation 
cf  twc-d<^cjre6  azimutii  markets  cn  screen. 
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In  the  channel  of  two-degtce  moinertutn/iinpulse/pulses  enters  the 
itanipulator,  who  forms  the  call  signals  of  radic  beacon  by  Morse 
Code.  The  insert/bushiags  of  loa  nipulatcr*  s disk  switch  two  bunks  of 
contacts.  Contacts  Kg  switch  into  cycle/strcke  with  call  the  feed 
circuit  of  the  neon  tube/lamp  of  NLj  '"work",  while  contacts  Kj  - the 
bias  circuit  of  the  right  half  of  tne  tube  of  Lgo#  without  passing  to 
transmitter  P-20D  into  cycle/stroke  with  the  call  of  radio  beacon  one 
cf  the  momentum/ini  pulse/pulses  of  three-pulse  cede.  The  delivery  of 
the  call  signals  of  radio  beacon  occurs  during  15  s.  Manipulator's 
electric;  motor  is  pewered  by  alter  rating  current  with  voltage  26  v 
and  freguency  400  Hz  from  transfermer  Trj  through  resistor/resistance 
Fg32  and  the  contacts  of  switch  Vg. 


Channel  of  ranging  momentuni/impulse/pulses.  Accepted  NPU 
inquiring  range-finders  signal  by  duration  1-5  pss  of  approximately 
5C  in  amplitude  ar‘^  supplied  through  the  coupling  Fj  and  the 
capacitor  Se9  to  blccking  oscillator  with  parallel  start  assembled  on 
the  tube  Lg4  (6N1P) . The  circuit  of  blccking  oscillator  is  analogous 
to  the  circuit,  maae  on  the  rube  Lj,.  In  the  circuit  of  the  grid  cf 
the  left  triode  of  blocking  oscillator  is  included  the  diode  D*  for 
the  shunting  of  negative  pulses.  Ulocking  cscillator  is 
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open/disclosed  by  the  entering  positive  pulses.  In  the  third  winding 
of  its  transformer  is  fcrmed  Ly  positive  fulses  with  duration  1.5  pss 
and  amplitude  of  approximately  150  in. 


Page  76. 


The  obtained  momen tum/impulse/pulse  transmits  to  the  delay  line  in 
LZ-3,  analogous  earlier  described.  In  the  cutput/yield  of  the  line  of 
pulse  delay  enter  through  the  capacitors  of  S95  and  S97  to  the  grids 
of  the  amplifier-mixer,  assembled  on  the  tube  of  Lzs  (6Nlp), 


TliP  coded  raoniontu  m/impulse/puises  frem  load  amplifier-mixer 

through  resistor/resistanCe  ^233  and  capacitor  £99  are  supplied  to 
the  starting/launching  of  multivibrator  made  on  the  tube  Lg^  (6N1P). 
The  formed  along  pulse  duration  pass  through  the  forming 
cascade/stage  on  the  tube  ct  L27  (6NlP),  that  consists  of  two 
resistance  coupled  amplifiers  and  are  supplied  to  the  output  cathode 
follower,  assembled  on  the  tube  Lg^  (6N1P). 


Ihe  load  of  cathodv  follower  is  the  resistcr/resista nee 
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coMon/general/total  for  tufces  ija  and  McientUB/iapoXse/polses 

Kith  anplitude  of  100  in  duration  2 pss  ftci  resistor/resistance  Bj** 
cn  cable  transiait  tc  coupling  Fs  for  starting  cf  the  transiittet 

E-20D  and  through  resistor/resistance  Ftn  “ fcr  coupling  for  a 
black-out  effect  during  the  ettission/radiation  cf  signals  by 

transmitter. 


Channel  of  the  formation  of  the  blanking  mcaentua/impulse/pulse 
cf  the  transmitter  cf  P-200M.  In  the  unit  c£  encoder  enters  the 
cascade/stage  of  the  formation  of  the  blanking  Boaentum/im pulse/pulse 
cf  the  transmitter  E-200M  during  the  emissicn/radiation  of  the 
transmitter  P-20A. 


Reference  pulse  ”35”  frcm  lead  cathode  follower  on  tube 
and  reference  pulse  ”36”  frem  load  Rb3  cathode  follower  on  the  tube 

t,3  through  the  capacitors  Sii^,  Sus  and  diodes  Dg,  D3  are  supplied 
for  the  starting/ld unc hing  of  the  multivibrator  of  the  blanking 
Bomentum/impulse/pul-so  cn  the  tube  Lj,  (6N1E). 

Multivibrator  is  made  according  tc  circuit  with  cathode 
coupling.  From  load  R237  multivibratcr  threegh  the  capacitor  Sijg  the 
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ffonen tuffi/impulse/p ulses  approach  the  grid  cf  the  closed  phase 
inverter,  assembled  on  the  tube  cf  L30  (6N1E).  the  load  of  phase 
inverter  is  removed  into  transmitter  F-200M. 


Imitator.  In  encoder  there  is  a separate  blocking  oscillator, 
assembled  cn  the  tube  L15  (6Klr)  and  intended  fcr  the  verification 
test  cf  transmitters  P-20A  and  P-20D  with  the  stationary  azimuth 
antenna.  Bl'-  ing  oscillator  works  in  the  ircde/conditions  cf 
self-excitation.  Upon  the  start  cf  toggle  switch  V3  is  supplied  the 
feed  to  tube  LNj  "imitator”  ano  displacement  tc  the  grids  of  blocking 
oscillator.  Blocking  oscillator  develops  positive  pulses  by  duration 
1.5  pss  with  following  200  Hz  frequency.  These 

BOmentum/iG! pulse/pulses  is  cbtained  for  coupling  F4  with  engraving 
’'imitator". 


By  supplying  pulses  f r cm  imitator  to  the  channel  of  encoder,  it 

is  possible  to  start  the  transmittprs  F-20A  and  P-20D,  without 
including  the  drive  or  the  azimuth  antenna,  on  which  are  located 
elect  roiragr.Gtic  sencors. 


The  i ncandcscenco  cf  all  tubes  cf  the  unit  cf  encoder  is 


1 


/ 
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realized  from  two  separate  transfer iiiers  Trg  ard  Trj. 


Construction  (Fig.  62).  Cn  front  panel  are  derived  the  couplings 
for  the  connection:  cables  from  electrcnagretic  sensors,  cables,  but 
with  which  are  supplied  reference  pulses  ”35"  and  ”36”  for  the 
start ing/launch ing  cf  the  transmitter  P-20A  and  blocking  of  NPU, 
cable,  on  which  are  supplied  inquiring  range-finders  signal  from  the 
NPU,  cables,  but  with  which  are  supplied  twe-degree  and  reciprocal 

ranging  moirentum/i m pulse/pulses  for  the  starting/launching  of  the 
transmitter  of  P-20D  and  closing  of  the  NPU,  cables,  on  which  are 

supplied  two-degree,  northern  and  reference  ”36” 
momentuin/impulsfe/pulsts  for  creation  two-  and  cf  the  ten-degree 
markers  of  azimuth  and  synchronization.  Here  are  arranged  the  tubes, 
indicating  the  work  of  the  channel  of  call  signals  and  immitator,  the 
switch  cf  codes,  monitoring  jacks  and  the  toggle  switch  of  the  start 
if  keyei,  which  is  closed  by  special  hatch  cover  tor  an  admission  to 
the  disk  of  the  dialing/set  ol  call  signals  and  for  the  start  of  the 
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Fig.  62.  Unit  of  the  encoder:  1.  , 3.  , 4.  , 1 1.  , 12.  high-frequency 
couplings;  2 ~ socket  couplings;  5,  9,  10.  itonitoring  jacks;  6 - the 
toggle  switch  of  the  start  of  call  signals;  7 - ccouautator  switch;  8 
- Indicator  tubes.  Cn  the  rear  end  of  the  unit  is  a knife 

coupling  for  the  connection  of  unit  to  the  couBicn/general/tota]  cable 
system  of  the  strut  of  the  cabinet  of  KEU.  unit  is  inserted  into 
cCBunc r/general/tota  1 f r amework/bod y and  heels  ty  the  captive 
screw /propellers. 


Fewer  supply  unit  of  encoder. 


Ihis  unit  (Fig.  63)  issues  the  following  stresses;  +250  in 
direct  current  (stabilized)  for  the  feed  of  the  anode  and  shielding 
circuits  of  encoder,  +200  in  direct  current  fer  powerng  the  circuits 
of  the  column  of  the  drive  of  azimuth  artenna,  -210  in  direct  current 
(stabilized)  for  powering  the  grid  circuits  of  the  unit  of  encoder. 

Upon  the  inclusion  of  toggle  switch  Vj  vcltage  208  v with 
frequency  400  Hz  from  the  cabinet  of  the  feed  cf  the  radio  beacon 
through  the  terminals  cf  2-3  couplings  Fi,  closed  contacts  of  toggle 
switch  V,  and  the  safety  devicc/iuse  FFj  , parallel  to  which  are 


if"ai^ia-iiTTthWiar-^r~ai’-nn" 
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included  resistor/resistance  R3  and  necn  tube/laap  NL^,  is  supplied 
to  the  primary  windinys  of  transformers  Tr 1 and  Trj*  but  through  the 
coupling  Pj  (terminals  6,  7,  and  U,  5 are  locked)  and  the  circuit 

breaker  Prg,  in  parallel  to  which  are  included  resistor/resistance 
B30  and  neon  tube/lainp  KI2,  for  the  primary  winding  of  transformer 
Tr2  the  feed  of  the  dial  lights  of  rack  of  NPO-  From  the  secondary 
windings  of  transformers  the  alternating  voltage  is  sent  to 
rectifiers  Dj,  D2  and  D3, 


Ihe  voltage  +250  in  provides  the  rectifier  Dj,  assemblea 
according  to  bridge  circuit  cn  selcniuir  cel  1/elements.  Voltage  is 
stabilized  by  electronic  regulator,  lutes  Ij,  Ig  (6N13S)  - 
current-regulating  and  the  tube  L4  (6zh8)  is  anplifier  of  direct 
current.  Tube  L3  (SG2S)  stabilizes  the  reference  voltage  in  the 
cathode  of  tube  L4.  From  the  output/yield  cf  vcltage  regulator 
through  the  circuit  breaker  Pi3,  parallel  to  which  are  included 
resistoi/resistance  1^3 j and  ntcn  tube/lamp  KL3,  is  sent  to  the 
terminal  of  14  couplings  p2  for  powering  ancde  and  screening  circuits  | 
the  unit  of  encoder,  stabilized  voltage  of  +250  V is  sent  to  the 
terminal  ol  switch  V2  fet  a ccr.trol/checki  rg  in  terms  of  the 
instruintnt  of  IPj.  In  circuit  is  provided  the  adjustment  of  output 

vcltage  on  the  control  electrode  of  tube  L*.  Pace  78, 
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Fig-  63.  The  schematic  diagram  of  the  hlock  of  the  feed  of  enccder. 

Key:  (1).  Circuit.  (2).  Housing,  (emf)  . V.  (4).  Hz.  (5).  oA.  (Si- 

lights.  Page  79. 


i 
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Fig.  64,  Block  of  power  of  encoder:  1 - the  tute  for  lighting  dial 
face;  2 - measuring  meter;  emf  - the  toggle  switch  of  the  start  of 
dial  light;  4 - the  toggle  switch  of  the  start  c£  grid/not  work ; 5 - 
circuit  breaker;  6 - indicator  lights;  7 - the  switch  of  measuring 
instrument.  Voltage  +200  in  is  removed  free  the  rectifier  Da, 

assembled  not  bridge  circuit  with  selenium  cell/elements.  This 
voltage  it  passes  through  the  filter  S4,  Dtj,  LSg  and  through  the 
terminal  of  lb  couplings  is  supplied  for  the  feed  of  the  column  of 
drive,  and  also  to  switch  Va  for  t cent rol/checking  in  terms  of  the 
instrument  of  IPj. 


1 


1 


1 

. ^ 

Negative  voltage  of  -210  v fer  powering  the  circuits  of  the  unit  i 

i 

of  the  displacement  of  encoder  is  obtained  frci  the  rectifier  D3,  | 

4 

assembled  but  to  bridge  circuit.  The  obtained  vcltage  it  passes  | 

. 1 

through  the  pi-section  filter  S^,  others,  Ey  is  stabilized  by  two  -j 

'I 

I 

teen  connected  in  series  tubes  I5,  Ls  (JiGZS).  | 

I 

I 

■i 

i 


From  the  output/yield  of  rectifier  negative  voltage  is  sent  to  ] 

I 

the  switcli  of  the  instrument  of  IPi  and  the  coupling  Pj  (terminal  18  i 

1 

is  connected  with  tarminal  19),  from  which  it  is  supplied  to  the  unit  i 

i 

c£  encoder,  I 
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Ccpstruction  {Fi^.  64).  Unit  tor  powering  the  encoder  is 
assembled  on  rectangular  chassis/ landing  gear  with  front/leading 
panel.  The  fundamental  cells  are  placed  frcn  atcve  chassis/landing 
gear,  and  small  parts  and  installation  wires  - telow.  The  input  and 
output  voltages  of  rectifiers  are  supplied  through  two  knife 
couplings,  th«  arr anged/lccated  on  roar  wall  chassis/landing  gear. 


On  front  panel  are  derived  tlie  instrument  NPj,  tube  LNj  of  the 
illunination  of  its  scale,  toggle  switch  V3  the  start  of  dial  light, 
safety  device/tuses  Pr  t , Fi'z,  Era,  the  tube  of  NLt,  NLz,  NL3,  that 
fix  overheating  of  circuit  breaker,  toggle  switch  Vj  the  start  of 

grid/netwoik,  potentiometer  adjustment  of  voltage  +250  in  (is 
derived  under  slit),  unit  is  insetted  into  cabinet  of  NPIJ  and  heels 

by  the  captive  set ew/prcpel lets. 


Chapter  IV. 


GRCUND-BASJD  BEClEICRr). 
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Ground-based  receptors  are  intended  for  reception  and  decoding 
c£  signals  SZD  and  of  the  aircraft  respender  of  range  (sodas)  with 
the  subsequent  isolaticn/literation  and  the  separation  received 
signals  into  ranging  and  indicator.  Indicator  signals  are  supplied  to 
the  PPI,  and  ranging  - tc  tie  starting/laurching  of  the  encoder  of 
the  transmitter  of  F-20D.  Page  80. 
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Fig.  65.  Cabinet  the  NPU:  1 - unit  ShDA;  2 - unit  Lake;  emf  - unit 
DZD;  4 - unit  KDShF;  5 - receivers  hearth;  6 - the  unit  of  the 
rectifier  cf  encoder;  7 - the  unit  of  the  rectifier  of  receiver. 

Fig.  66.  Cabinet  NPO;  1 - the  unit  of  the  meter  of  passage  power; 
unit  DShO;  emf  - the  unit  of  pcrtatle  property;  4 - unit  NPO;  5 - 
unit  ct  the  rectifier  of  receiver. 


2 - 
the 


DOC 


77060017 


FAGi 


Fig.  67.  Functional  diaqrair  cf  lecettcrs. 

Key:  (1).  Filtot.  (2).  Cutput  units-  (eirf)  . Cabinet-  (4),  unit.  (5). 

Tc  IKF  rack,  (6).  To  transmitter. 

In  receptor  is  provided  the  hlarking  cf  signals  for  the  purpose  of 
the  suppression  ot  internally-proauced  noise  ir  the  ranging  and 
indicator  channels,  reflected  signals  from  the  ground  features, 
limiting  of  charging  the  transnitter  P-20D. 


Cabinet  N'PU  (Fig.  o'!)  censists  cf  the  unit  of  encoder  (ShDA)  , of 
the  unit  of  the  limitation  of  charging  (Lake),  cf  the  unit  of  a 

supplementary  delay  in  the  range  finder  (C2D)  , in  the  unit  of  the 
decoder  of  roceiver  (DSliP)  , of  two  units  ct  the  receivers  of  the 
respendoL  cf  range  finder  (hearth) , cf  the  unit  of  the  rectifier  of 
encoder  (VShDA)  , or  t!ie  unit  ot  the  rectifier  cf  receiver  (VPOD). 


Cabinet  NPO  (Fig.  66)  cens-ists  of  the  unit  cf  decoder  (DShO),  of 
the  receiver  of  responder,  unit  of  the  rectifier  of  receiver  (VNPO), 
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Functional  iUagrain  (Fiy.  67),  Inquiring  ranging  and  indicator 
signals  of  SZD  are  received  as  the  unternas  of  the  upper  and  low 
angles  and  are  sent  through  filters  to  inputs  hearth.  FroDi  units  NOD 
the  isolated  signals  ate  sent  to  the  input  devices,  where  they  are 
divided  into  ranging  and  indicator,  and  then  - into  unit  Lake.  The 
response  indicator  and  identit icat ion  signals  c£  sodas  are  received 
as  omnidirectional  antenna  ard  enter  NFC.  fcith  the  input  of  NPC  the 
signals  go  into  decoder  and  further  along  ranging  and  indicator 
channels  into  unit  Laite.  In  unit  I.ake  the  signals  are  store/added  up 
of  groups.  There-  is  realizea  the  I’lanking  of  interferences  for  all 
signals,  and  for  ranging,  f urt hernicre , conducts  the  limitation  of 
charging. 


From  the  output/yirld  ct  unit  Lake  the  range-finders  signal 
through  the  unit  DZC,  where  they  are  delayed  cn  131.2  pss,  approach 
the  unit  of  eucou't  (GhDA)  1 or  coding  and  starting  of  the  transmitter 
F-20D,  indicator  signals  with  unit  Lake  gc  cn  FFI  for  the  creation  of 
brightness  marks  on  screen. 


end  section. 
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Onits  of  the  receiver  of  the  responder  of  range  finder.  * 

I 

These  units  are  intended  for  a separate  reception,  conversion  ' 
and  the  aaplification  of  the  signals,  accepted  by  the  antennas  o£  the  1 

upper  and  lover  angles  froa  sodas  by  ten  frequency  channels.  I 

s 

"i 

Functional  diagram  (Fig.  68).  High-frequency  signal  from  the  I 

I 

receiving  antenna  through  the  filter  approaches  high-frequency  1 

amplifier  (ultrahigh-frequency) , also,  froa  it  to  crystal  mixer.  For  ^ 
obtaining  on  the  output/yield  of  the  aixer  of  the  fluctuations  of 
interaediate  frequency  to  it,  besides  received  signal,  are  supplied  ! 
continuous  high-frequency  oscillations  froa  the  quartz  heterodyne  " 

through  the  filter,  vhich  weakens  the  parasitic  haraonics  of  i 

i 

heterodyne.  The  frequency  of  heterodyne  is  higher  than  the  frequency  i 
of  received  signals  upon  the  value  of  interaediate  frequency.  ' 

At  the  output/yield  of  aixer,  is  obtained  the  signal  of  \ 

interaediate  frequency,  which  enters  the  unit  cf 

interaediate-frequency  preaaplifier  (PDFGh  [99sp04  - 
interaediate-frequency  preaaplifier]),  and  then  in  fundamental.  Th« 
intensive  signal  is  supplied  to  unit  DShl.  For  a aonitoring  of  the 


i 
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currents  of  sizer  and  heterodyne,  and  also  of  the  supply  voltagees  of 
unit  hearth  in  diagras  are  provided  the  controls  value  with  aeasuring 
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Pig.  69.  siiplified  scheiatic  diagtai  of  the  block  hearth. 
Key:  (1-5)  . Illegible. 
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Scheaatic  diagcaa  (Fig.  69).  The  accepted  by  antenna  signal 
through  the  coupling  of  aaaaa  is  supplied  on  ultrahigh- frequency,  the 

asseabled  on  tube  aaaa  (6S90).  The  application/use  of  a tube  of  6S9D 
is  caused  by  the  reguireaent  for  obtaining  high  sensitivity.  This 
tube  has  lov  inherent  noise  level.  The  presence  of  plate  circuit 
ultra high-frequency  considerably  increases  the  selectivity  of 

receptor,  and  also  protects  the  crystal  of  aixer.  Anode  and  cathode 
citcuits  ultrahigh- frequency  are  carried  out  in  the  fora  of  two 
voluaetric  silver-plated  cylindrical  cavities. 


Signal  froa  antenna  approaches  the  cathode  citcuit  through 
spring  contact.  This  duct  is  tuned  by  plunger  and  is  strongly  shunted 
by  the  input  iapedance  of  a tube  and  by  the  resistor/resistance  of 
receiving  antenna,  which  provides  the  broad-band  character  of  duct. 


The  intensive  signal  is  isolated  in  the  plate  circuit  which  is 

tuned  into  resonance  upon  the  frequency  of  received  signal,  with  the 
aid  of  coupling  loop,  the  signal  is  reacve/taken  froa  plate  circuit 

and  after  the  cable  KB-2  is  supplied  to  the  input  of  crystal  mixer. 
The  coniunication/connectlon  between  the  nixer  and  the  plate  circuit 
is  is  very  weak.  This  is  necessary  in  crder  that  the  coupled 
iapedance  froa  the  side  of  crystal  aixer  does  not  shunt  plate 
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cixrcoit.  The  afailable  in  plate  circuit  sttuctural/design  tank  serves 
for  separation  of  variables  and  the  feed  currents  of  tube  Li.  For  the 

creation  of  autoaatic  displaceaent  to  tube  Lir  serves  circuit  R|s, 

C^.  For  the  creation  of  autoaatic  displaceaent  to  tube  Li,  serves 
circuit  Hts,  Cx*  H.f.~ throttle/chokes  It,  Lz,  I3  reaove  feedback  in 
the  circuits  of  feed. 


The  filaaent  of  tube  obtains  feed  froa  the  coaaon/ general/total 
fllaaent  transforaer  of  unit  hearth,  and  the  ancde  of  tube  - through 
plug  P4  froa  the  coaaon/general/total  rectifier  of  receiver. 


Page  83. 


Crystal  aixer  is  asseabled  on  the  geraaniua  diode  of  D*403V  and 
is  the  cut  of  coaxial  line.  To  the  input  of  sixer,  are  supplied  tuo 

signal:  the  taken  signal  of  high  frequency  with  output/yield 
ultra  high- frequency  the  signal  of  quartz  heterodyne.  The  aixing  of 

these  signals  and  the  isolation  of  the  signal  of  interaediato 
frequency  occurs  because  of  the  nonlinearity  of  the  characteristic  of 
diode.  For  iapedance  aatching  of  the  coupling  loop  and  internal 
resistor/resistance  of  diode  in  coaxial  line,  is  a transformer  in  the 


rnsmsBumm 
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fora  of  the  aoved  plug  fcoa  the  fluoroplast  vhich  supports  the  ksv  of 
■ixer  in  operating  range  equal  to  2.  The  dc  current  coaponent  of 
crystal  is  closed  through  the  guarter^aave  short-^circuited  line.  The 
current  of  crystal  is  aonitored  according  to  the  instrument  of  IP,  on 
the  front/leading  panel  of  unit  hearth. 


Proa  the  output/yield  of  aizer#  the  signal  of  interaediate 
frequency  on  the  cable  of  KB-5  is  supplied  to  unit  PUPCh  through  the 
transient  tank  C2  (Pi9«  70).  The  input  circuit,  vhich  consists  of 
Coils  Lt*  and  Lt",  is  included  by  autoioductive  diagram.  This 
connection/inclusion  is  necessary  for  the  decoupling  of  mixer  and 

input  circuit. 


The  first  cascade/stage  of  unit  PUPCh  is  assembled  on  tubes  L], 
(6Zh1P)  by  cascade  circuit  (first  tube  works  in  the  node  of  triode 
with  the  grounded  cathode,  and  the  second  - in  the  nods/conditions  of 
triode  with  grounded  grid).  This  cascade/stage  provides  the  minimum 
inherent  noise  level.  Furtheraore,  for  a decrease  in  the  level  of 
noises  and  increase  in  the  stability  of  the  work  the  diagrams  are 
introduced  the  grid  and  anode  neutralization  of  the  tubes  of 
cascade/stage.  For  this  purpose,  of  inductance  coil  and  L7  are 
respectively  inclined  for  interaediate  frequency  taking  into  account 
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the  tanks  of  network  - - anode  of  tube  Lt  and  the  anode  - cathode  of 
tube  L*.  Bias  voltage  to  tubes  is  supplied  by  circuits  Rj,  c*  and 
and  B 3 # ^9* 


The  plate  load  of  cascade/stage  is  the  duct,  which  consists  of 
the  coils  of  inductance  L«  and  of  the  tank  of  tube  L2.  Frow  the  plate 
circuit  of  tube  L2  through  coil  u,  the  signal  approaches  the  grid  of 
tube  Lj  (6ZhlP). 


I 
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Froi  the  resistor/resistance  of  plate  load  Ba  tube  L3  the  fluctuation 
of  the  interaediate  frequency  through  capacitor  Cjs  go  to  the  input 
of  IF  aiplifier  (OPCh).  The  inductance  coil  Ln  in  the  anode  circuit 
of  tube  Lj  is  the  cell/elenent  of  agreeient.  For  the  eliiination  of 
the  self^excitation  of  unit  pUpCh  in  the  pouer  circuits  are  included 
inductive-capacitance  and  rheostat-capacitance  filters. 


The  signal  interiediate  of  frequency  froi  the  output/yield  of 
unit  POPCh  supplied  through  the  coupling  | to  the  first 
cascade/stage  of  unit  OPCh  (Fig.  71),  carried  out  on  tube  Li  (GZhIp). 
cascade/stage  has  the  grid  circuit,  foried  as  inductance  coil  Lt,  by 
wiring  capacitance,  by  the  input  capacitance  of  tube,  and  the  plate 
circuit,  which  consists  of  the  inductance  ceil  I3  and  of  the  output 
capacitance  of  tube.  The  intensive  signal  fron  plate  circuit 
transeits  to  the  grid  circuit  of  the  following  cascade/stage  of  unit 

OPCh  because  of  inductive  coupling  between  ducts.  All  cascade/stages 
of  unit  OPCh  (tube  of  Li-Lj-SZhIP  and  L4’-6K4P)  are  carried  out  by  one 
diagrae.  In  unit  OPCh,  is  provided  the  eanual  gain  control,  which  is 

realised  by  changing  the  negative  displaceient  cn  the  grids  of  tubes 
Lt  and  Lz  (6Zh1P).  Olsplaceeent  is  regulated  by  potentioieter 
(see  Fig.  69),  derived  to  the  front/leading  panel  of  unit  hearth. 
Bange  of  gain  control  of  approxleately  40  de. 


{JgylA'liii^i  1 .i> 
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Froi  the  plate  circuit  of  the  fourth  cascade/stage  of  unit  UPCh, 
the  signal  of  interaediate  frequency  is  supplied  to  the  grid  of 
aperiodic  aaplifier  on  tube  Ls  (6K4P).  the  fourth  cascade/stage  of 
unit  Opch  and  aperiodic  aaplifier  are  carried  out  on  pentodes  with 
the  elon9ated  characteristic  for  the  expansion  of  the  dynaaic  range 
of  unit  OPCh.  rroa  the  cascade/stage  of  a neciodicheskogo  signal 
aaplifier*  of  interaediate  frequency  approaches  the  diagraa  of 

aaplitude-frequency  detector  (AChD) , which  is  utilized  for  an 
increase  in  the  selectivity  of  receptor. 

Signal  with  plate  load  Ltt  goes  to  duct  Cjj*  Cza*  C39 * Ltz* 

inductively  connected  to  circuit  Cz«*  C40*  C«i*  Lu*  and 
siaultaneously  to  the  right  half  of  tube  L«  (6Kh2P) , loaded  by 

resistor/resistance  Rzj,  To  left  the  half  of  the  diode  La*  loaded  by 
resistance  R^z*  is  connected  circuits  Czj*  Cao#  Lis* 

loads  of  diode  i^*  are  isolated  the  detected  signal'  of  the 
interaediate  frequency  Oj  (Fig.  72)  and  Oz#  to  with  different 
polarity. 
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Fig.  71.  ScheMtic  diagcaa  of  the  block  UPCh. 

Key.  (1).  Target/purpose.  (2).  Housing.  (3).  in.  (4).  The  current  o£ 
the  2nd  is  placed.  (5).  Output  of  videc. 


Page  86. 
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Fig.  72.  Frequency  charactetisties  of  uait  OPCh:  a)  frequency 
characteristic  to  AChD;  b)  frequency  characteristic  after  AChD;  c) 
the  curse/qraphSf  shich  elucidate  the  eork  AChC« 
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The  fore  of  voltage  0|  has  one  resonance  at  the  frequency  of 
aaaa.  The  forn  of  voltage  U2  has  failure  at  the  resonance  frequency 
of  aaaa  even  two  clearly  expressed  resonances  at  frequencies  f3  and 
f^  in  viev  of  the  fact  that  into  duct  as  a result  of  inductive 
coupling  are  introduced  the  active  and  reactance.  The  effective 
resistance  deternines  failure  at  resonance  frequency,  and 
jet/reactive  tvo  resonance  at  frequencies  fj  and  f^. 


The  total  signal  and  U2  is  supplied  to  the  grid  of  cathode 
follouer  L7  (6ZhlP)  (see  Fi9-  71)  through  the  filtering 
throttle/chohe  Ljs.  Figure  72  shows  that  the  edge  steepness  of  the 

resulting  curve  considerably  increases,  due  to  what  is  raised  the 
selectivity  of  the  circuit  of  unit  UPCh.  For  the  limitation  of  the 
characteristic  of  anplitude-frequency  detector  in  the  circuit  of  the 
grid  of  cathode  follower,  is  included  crystal  diode  Dj  (D-2Ye,  see 
Fig.  71). 


Froa  the  output/yield  of  cathode  fcllower,  the  signal  is 
supplied  through  the  coupling  of  aaaaa  to  the  input  of  the  unit  of 

OShP.  The  feed  of  the  anode  and  shielding  circuits  of  unit  UPCh  is 
conducted  fron  separate  rectifier.  The  incandescence  of  tubes  is 
realized  froi  the  transforaer  of  power  unit.  For  the  target/purposc 
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of  the  elieioatioii  of  the  self-ezcitaticn  of  aait  OPCh  because  of  the 
spurious  coupling,  which  appear  in  the  circuits  of  feed  and 
sonitoring,  are  applied  the  filtering  cells  LC  and  BC. 


hs  already  it  is  sentioned  earlier,  for  obtaining  on  the 
cutput/yield  of  the  sixer  of  the  voltage  of  internediate  freguency  on 
its  input*  besides  received  signal,  it  is  supplied  the  voltage  of 
high~stability  freguency  froa  heterodyne. 


For  obtaining  high-stability  fluctiaticns  in  heterodyne,  is 
utilised  the  crystal  coftrol.  Quartzes  are  placed  into  theraostat  and 
work  at  tenperatore  of  V70*^C. 


Transition  fron  one  channel  to  another  is  conducted  by  hand  by 
switching  guartzes  and  tuning  of  the  output  circuit  of  heterodyne. 

Heterodyne  consists  of  the  aaster  oscillator  and  the  cascade/stages 
of  freguency  aultiplication.  The  aaster  oscillator  (Fig.  7 3)  is 

asseabled  on  tube  L|  (SHIP)  by  diagraa  with  guartz,  connected  betMecn 
the  cathode  and  the  grid,  and  the  capacitive  feedback  between  the 
anode  and  the  grid  through  capacitor  Cf 
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Quartz  is  connected  by  one  of  the  relay  Pt'’Pto« 


The  plate  load  of  generator  is  the  duct  La#  connected  with 
grid  circuit  Cs  the  second  half  of  tube  L|  because  of 
react ance<-capacity  coupling  (Ca  is  a tank  of 

coaaunication/connection) • Both  ducts  fora  the  band-pass  filter, 
which  isolates  the  third  harsonic  of  crystal  frequency.  The 
resistor/resistance  B4  and  the  capacitor  C3  are  the  circuit  of 
autoaatic  displaceaent,  resistor/resistance  Ba  by  the  leakage 
resistance  of  grid,  resistor/resistance  83  - by  instruaent  shunt.  As 
the  plate  load  of  the  second  half  of  tube  L|  serves  duct  L4,  C9, 
Inductively  connected  with  grid  circuit  Ls,  Ctz  the  aultiplier, 
carried  out  on  tube  La  (6Zh9P). 


Band-pass  filter  L4,  C«  and  L9,  C|a  is  Inclined  to  the  ninth 
harnonic  of  crystal  frequency. 
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Pig.  73.  Scheiatic  diagcai  of  heterodyne. 

Key:  (1).  Duct  of  the  heterodyne.  (2).  Hanual  tuning.  (3). 
output/yield.  (4).  Iheraostat  on  10  quartzes.  (5).  Circuit*  (6). 
Housing.  (7).  in.  (8).  Current  output  of  cascade.  (9).  Grid  current 

cf  the  aaaa  of  cascade.  (10).  Theriostat  circuit.  (11).  Quartz. 
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The  circuit  of  the  autoiatic  displacesent  cf  tube  hg  consists  ot 
resistor/resistance  Btx  and  capacitor  C|j. 


The  sinusoidal  fluctuations  of  the  ninth  haraonic  of  crystal 
frequency  are  supplied  to  the  grid  of  tube  igm  In  the  anode  circuit 
of  tube*  is  included  duct  Ci«*  which  together  with  inductively 
the  connected  bilateral  circuit  I7*  Cif  and  La*  Cia  forms  band-pass 
filter  inclined  on  18-th  haraonic  of  the  frequency  of  quartz.  The 
voltage  of  this  frequency  is  supplied  to  the  grids  of  the  follcuing 

cascade/stage  of  the  aultiplication*  asseabled  by  push-pull  circuit 
on  tube  Lg  (6P1P)  and  which  works  in  the  aode/ccnditions  of  the 

trebling  of  frequency.  The  push-pull  circuit  provides  the  suppression 

of  even  haraonics.  By  the  load  of  cascade/stage  is  the  duct  in  the 
fora  syaaetrical  short-circuited  linin*  inductively  connected  with  a 
siailar  grid  circuit  of  the  following  cascade/stage. 
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Fig.  74.  Unit  is  the  hearth:  1 - high-irequency  coupling;  2 - the 
kncb/£tick  of  the  tuning  of  heterodyne;  3 - the  toggle  snitch  of 
start  of  patting  on  the  scale  of  neasuring  leter;  4 ~ the 
potentioneter  of  the  adjnstaent  ox  gain;  5 - seasuring  neter;  6 - the 
fotentioseter  of  the  adjustaent  of  the  current  of  sixer;  7 - the 
knob/button  of  the  aonitoring  of  the  reverse/inverse  resistance  of 
aixer;  8 - the  switch  of  aeasuring  aeter;  9 - tone  switch;  10,  12  - 
■cnitoring  jacks;  11  - the  tube  of  the  aonitoring  of  the  work  of 
theraostat. 
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Output  tciplec  is  caccied  out  on  tube  L4  (6S50)  with  plate  load 
in  the  foci  of  the  coaxial  line,  inclined  on  162*th  hacaonic  of 
crystal  frequency.  For  the  cetuning  of  output  circuit  froi  one 
frequency  to  another,  is  utilixed  structural/design  tank  in  the  fora 
cf  the  peculiar  capacitor,  one  of  plates  of  which  is  fastened  on  the 
indoor  wiring  of  coaxial  line,  and  the  second  is  aoved  with  the  aid 
of  the  aechanisB  of  tuning,  derived  to  the  front/ieading  panel  cf 
unit  hearth. 


For  the  expansion  of  the  passband  of  output  stage,  its  grid 
circuit  is  shunted  by  resistor/resistance  fits*  This 
resistor/resistance  serves  for  the  creation  of  automatic 
displace aent. 


Protection  froa  the  various  kinds  cf  feedback  is  carried  out  by 
Beans  of  the  inclusion  into  the  filaaent  circuits  of 
EF-throttle/chokes  and  Itj.  For  the  eliaination  of 
self-ezcitation  into  anode  circuits,  are  introduced  the  untying 
BC-fi  Iters, 


The  effect  of  a change  in  the  aabient  teaperature  for  the 


i 
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oscillation  frequency  of  heterodyne  is  eliminated  by  means  of  the 
addition  to  the  diagram  of  the  thernostating  of  quartz.  The  work  of 
thermostat  is  described  in  chapter  III. 


From  the  output  stage  of  voltage  multiplication,  of  heterodyne 
is  supplied  to  the  filter,  which  is  narrow-band  coaxial  cavity. 

Filter  passes  the  fluctuations  only  of  that  frequency  for  which  it  is 
inclined,  and  all  others  it  attenuate/weakens.  The  tuning  of  filter 
is  conducted  by  changing  the  subnersion  depth  cf  coupling  element 

into  resonator.  The  fluctuations  of  heterodyne  with  the  aid  of 
coupling  loop  are  take/selected  from  resonator  and  are  supplied  to 
the  heterodyne  input  of  mixer. 


Construction  (Fig.  74).  Unit  is  carried  out  on  rectangular 
chassis/landing  gear  on  which  are  mounted  the  heterodyne  with 
thermostat,  IF  amplifier,  crystal  mixer  and  intermediate-frequency 
preamplifier. 

Unit  of  heterodyne,  COPCh  and  UFCh  are  connected  to  other 
devices  through  knife  type  adapter  sockets  and  heel  to  main  landing 
gear  with  the  aid  of  nondropoot  screw/propellers. 


DOC  = 77070017 


PAGE 


Pig.  75.  Functional  diagran  of  the  unit  of  CShP. 

Key:  (1).  Proa  unit  hearth.  (2).  Aaplifier.  (3).  Aaplifier  - lioiter. 
(4).  Aaplifier.  (5).  Liaitec  on  the  ainiaua.  (6).  To  unit  oz.  (7). 
Cathode  follover.  (8)  . Cascade/stage  of  collisicn  excitation.  (9)  . 
Cascade/stage  of  agreeaent.  (10).  Cathode  repeater.  (11).  To  unit  oz. 
(12).  Indicator  of  outpot/yield  DK.  (13).  Line  cf  coding. 
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On  fcont/leading  Hill  sing  unit  hearth  there  are  the  plug  of  the 

connection  of  receiving  antenna,  the  tuning  knot  of  heterodyne,  the 
toggle  switch  of  the  start  of  the  illuaination  cf  the  scale  of 

■ensuring  aeter,  instruaent  for  the  functional  check  of  unit  hearth, 
potentioaeter  R14  "aaplification",  potentioaetei  Ba  the  "current  of 
■ixer”,  switch  B-2  thecontrol  of  th>  aodes  of  unit  and  feed  voltages, 
knob/button  fer  the  aonitoring  of  the  back  resistance  of  aixer, 
switch  B-1  ""  Switching  frequencies",  tube  of  the  aonitoring  of  the 
work  cf  theraostat  and  aonitoring  jacks.  Unit  is  connected  to  feeding 
circuits  of  the  cabinet  of  the  PPO  through  the  special  knife 
couplings,  arrange/located  in  the  rear  end-type  part  of  the  unit. 


Uait  of  the  decoder  of  receiver. 


This  unit  serves  for  the  decoding  cf  the  signals,  accepted  NPt' 
froa  the  aircraft,  which  work  with  beacon,  and  the  separate  isolation 
of  inquiring  ranging  and  responding  indicator 

■oaentua/iapulse/pnlses.  Decoder  consists  of  two  analogous  input 
devices  with  the  suppleaentary  lines  of  alternating/variable  delay 
and  ccaaon/general/ total  circuits  of  ccaautaticn,  aonitoring  and  feed 


of  unit 
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Functional  diagraa  (Fig.  75).  Feoi  the  output/yield  of  unit 
undec  shaped  pulses*  approach  the  end  device  of  unit  the  DShP*  they 
a^e  aaplified  by  the  first  aaplifier*  they  are  amplified  and  ace 
Halted  on  aaxiaua  to  the  second  aaplifier*  and  then  they  ace 
supplied  to  the  third  aaplifier.  Proa  the  output  of  the  third 

aaplifier*  the  forned  through  pulse  aaplitude  approach  the  time  gate, 
ahich  consists  of  open-end  line  of  a delay  in  the  LZ-1  and  Uniter 

through  the  ainiaun.  The  selector  of  narrou  pulses  suppresses 
Boaentua/inpulse/pulses  by  duration  less  than  0.4  pss. 


Ihe  output  pulses  of  selector  approach  the  aaplifier,  in 
pacallel  to  input  of  which  is  connected  the  locked  at  dead  ending  of 
a delay  in  the  IZ'-2*  which  fora/shapes  aonentua/iapulse/pulses  in 
duration.  Prellalnary  fixation  of  pulse  duration,  which  enter  the 
line  of  decoding,  allows: 


to  raise  code  selectivity: 


the  Bore  full  to  realise  the  sensitivity  of  end  device  (is 
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provided  the  possibility  of  the  work  of  the  cascade/stage  of 
agreeaents  in  the  node/conditions  of  the  laxiioi  sensitivity); 

to  shield  end  device  fcon  continuons  disturbance  and  the 
■OBentuB/iapolse/palses*  vhich  overlap  code  Intervals.  After 
fornation  in  duration  and  aaplification*  the  aoientun/iapulse/pulses 
through  the  Batching  cascade/stage  * cathode  follower  - are  supplied 
to  sappleientary  delay  line  of  alternating/variable. 
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Fig.  76.  scheaatic  diagrai  of  end  device. 

Key:  (1).  Target/purpose.  (2).  in.  (3).  output/yield.  (4). 
oatpat/yield.  (5).  Grid.  (6).  Input.  (7).  Illegible.  (8).  Ind.  of 
Output.  (9).  Blanker.  (10).  Housing. 


■4.:^ .... 
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This  lipe  lakes  it  possible  to  change  a delay  of  the  decoded 
■oaentua/iipolse/pulses  in  each  of  the  end  devices,  that  provides  a 

precise  coincidence  in  tine  sinultaneously  accepted  by  both  units  the 
hearth  of  signals,  with  the  subsegoent  their  addition  in  unit  GZ. 

In  passing  by  through  the  supplenentary  delay  line, 
nonentun/inpulse/pulses  approach  line  iZ-*3,  ehere  occurs  the  decoding 
cf  the  taken  nonen tun/inpulse/pulses  and  their  separation  into 

ranging  and  indicator.  These  nonentui/iipulse/pulses  after  the  line 
of  decoding  approach  the  cascade/stages  of  agreenent,  and  then  to  the 
cascade/stages  of  collision  excitation.  The  foiled  in  the 
cascade/stages  of  collision  excitation  output  pulf^es  through  the 
latching  cathode  followers  are  supplied  to  unit  OZ. 

For  a nonitoring  of  pulse  advancing  through  the  unit  ShDA  and 
their  adnission  into  unit  OZ  in  parallel  to  output/yields  ”d“  of 

decoder  are  connected  the  indicators  of  the  output/yield  of  "d<’.  The 
indicators  of  output/yield  - these  are  the  waiting  aultivi kratcrs, 

which  include  the  neon  tubes  whose  roabustion  shows  presence  at.  thp 
output/yield  of  the  decoder  of  ranging  loientui/impulse/pulses . 


DOC  = 77070017 


PAGE 


Scheiatic  diagraa  (Fig.  76).  The  coded  ranging  and  indicator 
■oaentoa/iipulse/pulses,  accepted  by  unit  hearth,  through  the  output 
coupling  Pi  and  block  capacitor  Ci  approach  the  grid  of  the  first 
cascade/stage  of  the  video  aaplifier,  assenbled  on  tube  Li  (SKUP) 
through  anplifier  circuit  during  resistor/resistances.  Cascade/stage 
vorks  with  antoiatic  displacenent  (circuit  aaaaaaaa) . To  the  second 

grid  cf  the  cascade/stage  through  capacitor  froa  unit  OZ,  are 
supplied  the  negative  blanking  pulses,  which  lock  cascade/stage  for  a 
period  of  the  eiission/radiation  of  signals  with  the  transmitters  of 
F-20A  and  P-200. 


ProB  plate  load  63  the  first  videc  anplifier  the 
Boientui/iBpulse/pulses  across  block  capacitor  C3  go  to  the  grid  of 
the  second  stage  of  the  anplifier  of  the  liniter  on  oaxinum,  carried 

Out  by  anplifier  circuit  during  resistci/resistances  with  automatic 
displacenent  on  tube  L2  (6P1P).  Fron  the  output/yield  of  the  second 
cascade/stage,  the  nonentun/inpulse/pulses,  linited  on  maximum, 
through  capacitor  C4  and  resistor/resistance  Bg  approach  the  diagram 
of  the  selector  of  narrow  pulses. 


Page  91. 
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Ihe  selection  of  narrov  pulses  is  utilized  for  obtaining  high 
code  selectivity.  Selector  consists  of  the  asplifier,  aade  on  tube  L3 
(6N1P)  with  the  delay  lines  in  the  LZ'1  and  LZ'2,  and  the  lioiter  on 
the  nininun  on  diode  D2«  The  entering  on  grid  ■caentun/iapulse/pulses 
of  constant  anplitude  are  anplified  by  the  left  half  of  tube  L3.  The 
entering  on  grid  noientun/inpulse/pulses  of  constant  anplitude  are 
anplified  by  the  left  half  of  tube  L3.  Displacenent  to  tube  is 
renove/taken  fron  potentioneter  812*  Fron  plate  load  Rn,  the 
nonentun/inpulse/pulses  are  supplied  to  the  selecting  cell/elenent  - 

open>end  line.  In  passing  by  on  line  and  after  being  reflected  in  the 
sane  polarity  fron  its  extended  end/lead,  nonentun/im pulse/pulse 

again  cones  to  its  beginning,  delayed  on  the  dual  delay  factor  in  the 
line.  Straight  line  and  reflected  nonentun/inpulse/pulses  store/add 
up  thenselves  at  input.  As  a result  of  addition,  is  obtained  the 
nonentui/inpulse/pulse,  which  is  supplied  to  liiiter  D2  on  the 
nininun,  Liniter  isolates  nonentun/inpulse/pulse  only  during  the 
agreeient  input  and  reflected  nonentun/inpulse/pulses.  If  the 
duration  of  input  pulse  is  shorter  than  the  dual  delay  in  the  line, 
then  on  output/yield  voltage  is  absent,  since  input  and  reflected 
nonentun/inpulse/pulses  do  not  overlap  each  other  in  tine. 
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Liaitation  le¥el  is  regulated  by  pctenti caeter  R|2  changing 

negative  voltage  on  the  anode  of  diode.  Thus*  the  preBise/iapulscrS, 
which  consist  of  the  aoaent ua/iapolse/palses  which  have  a duration, 

which  does  not  exceed  the  doubled  delay  in  the  line,  past  the 
selector  narrow  pulses  do  not  pass. 


In  passing  by  through  the  liaiter  Da,  aonentum/iapulse/pu Ises 
across  capacitor  C«  go  to  the  grid  of  the  aaplifier,  asseabled  on  the 
right  half  of  tube  L^.  In  parallel  to  grid  is  connected  the 

short-circuited  delay  line  in  the  LZ-2,  eaployed  for  an  in  pulse 
shaping  in  duration  for  the  target/purpcse  of  an  increase  in  the  code 
selectivity  of  end  device.  Incoaing  on  the  line  of  pulse  delay  on  the 
passage  of  it  is  reflected  off  the  short-circuited  end/lead  in  a 
change  in  the  polarity.  Straight  line  and  reflected 
BOBentUB/iapulse/pulses  are  deducted  at  the  input  of  line,  as  a 
result  of  which  is  obtained  the  negative  pulse,  which  does  not  exceed 
the  doubled  delay  in  the  line,  and  the  positive  pulse  of  the  same 
duration.  The  obtained  at  input  noaentua/iapulse/pulses  approach  the 
aaplifier,  asseabled  on  the  right  half  cf  tube  L,,  they  are  amplified 
and  froB  its  plate  load  R|j  through  capacitor  Cj  are  supplied  to  the 

grid  cf  cathode  follower  (6FlP) . Displaceaent  to  the  control 
elect  lode  of  tube  is  taken  froa  divider/denoainator  Bzi,  Rao.  Cathode 
follower  cuts  negative  pulse  and,  furtheraoce,  will  agree  output  lamp 
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resistance  «ith  the  line  ispedance  of  unbelted  delay. 
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Pig.  77.  The  scbeaatic  diagcaa  of  the  block  of  EShP. 

Key:  (1).  Delay  lioe.  (2).  Tacget/purpcse.  (3).  Input  of  video.  (4). 
Output/yield.  (5).  in.  (6).  Housing.  (7).  Output  unit.  (8). 
Tacget/pucpose.  (9).  Housing.  (10).  Indie,  of  output.  (11).  Indie.  o£ 
output.  (12).  Regal,  of  nixing.  (13).  Input  of  video.  (14).  Tube. 
(15).  Input.  (16).  Grid.  (17).  Outpat/yield.  (18).  in.  (19).  Perm. 
(20).  Otttput/yield.  (21).  Snitching  codes.  (22)^  Displaceaent.  (23). 
Bousing-  (24).  Forn.  (25).  illunination.  (26).  Off. 


DOC  » 77070017 


PAGE 


Cage  92. 

Froa  cesistor/cesistance  Bi«  cathode  iapulse  repeater  through 
the  teriinal  of  20  couplings  P|  (Pig*  77,  see  insert),  switch  Bi,  the 
delay  line  cf  an  alternating/variable  in  the  LZ>4  and  terninal  5 of 
plug  F|  approach  the  line  of  the  decoding  of  LZ>3.  The  delay  line  in 
the  LZ>4  has  10  renoval/outlets  on  0.11  pss.  Delay  factor  is  selected 
during  plant  adjustaent. 

Utilized  in  the  unit  of  the  end  device  of  the  principle  of 
decoding  entails  the  fact  that  the  aoaentui/iaf ulse/pulses  of  code 
are  ccabined  on  tine  with  the  aid  of  the  delay  line  in  the  LZ-3  and 
trigger  the  cascade/stage  of  agreeaent  in  two  grids.  Benoval/outlets 
the  linin  of  delay  are  switched  with  the  aid  of  the  stud  switch  of 
cedes,  derived  to  front/leading  panel.  The  switch  of  codes  connects 
the  winding  of  the  corresponding  relay  cn  value  (see  Fig.  77);  ^21  in 
power  supply  ' the  terninal  of  12  couplings  Pj  is  a knob/button  the 
kP|  of  the  switch  of  codes  > the  terninal  of  13  couplings  Pj  end 
device  is  a winding  of  relay  - -27  in  power  supply.  Relay  connects 

corresponding  to  code  the  renoval/outlet  of  delay  line.  Relays  with 
even  nunbecs  switch  indicatcc  codes,  and  with  odd  > ranging.  Ranging 
aoaen tun/inpulse/pulses  enter  through  capacitor  C|4  (see  Fig*  76)  and 
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resistor/resistance  S30  to  the  first  grid  cf  the  cascade/s tag<>  of 

agree  lents,  aade  on  tube  Ls  (6Zh2P) , and  through  capacitor  - tc 
the  third  grid  of  the  cascade/stage  of  agreeaents. 


The  cascade/stage  of  agreeaents  triggers  itself  only  when  both 
aoaentua/iapulse/pulses  on  grids  coae  sianltanecusly.  At  the 
output/yield  of  this  cascade/stage,  are  obtained  the 
aoaentua/iapulse/pulses  of  the  negative  polarity,  delayed  with 
respect  to  the  first  aoaentua/iapulse/pulse  of  input  preBise/impulse 
cn  25.4  0.35  pss.  Oisplaceaent  to  the  third  grid  of  tube  Ls  is 

reaove/taken  froa  divider/denoainator  837.  oisplaceaent  on  the 

first  grid  of  tube  L$  is  regulated  by  potenticaeter  Bt,  derived  tc 
the  front/leading  panel  of  unit. 


Froa  plate  load  Bsz  the  cascade/stage  of  agreeaent  negative 
pulses  go  to  shock- excited  oscillator,  aade  on  the  left  half  of  tube 
(6B1P).  By  the  entering  pulse  tube  is  cut  off  in  its  plate 
circuit,  which  consists  of  the  inductance  ceil  Ig  and  of  stray 
capacitances,  because  of  the  energy,  accuaulated  during  the  passage 
of  the  current  through  the  tube,  appears  oscillating  process.  For  the 
expansion  of  passband  the  duct  of  the  shunted  fcy  resistor/resistance 
834.  The  reaoved  froa  plate  circuit  aoaentui/lapulse/pulses  of 
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shock-excited  oscillator  through  the  cathode  fclloHer»  assembled  on 
the  right  half  of  tube  ate  supplied  to  unit  OZ.  Cathode  follower 
in  the  absence  of  aoBentus/iapulse/pulses  is  closed  by  voltage  from 

divider/denoBinator  tijtt 


Pros  load  83*  cathode  inpulse  repeater  of  shock-excited 
oscillator  through  capacitor  €2$  ^ro  supplied  to  the  grid  of  the 
which  Waits  a ulti vibrator*  asseabled  on  tube  L9  (6P1P).  Nultivibrator 
is  Bade  but  to  diagraa  with  cathode  coupling.  Parallel  to  load  P59  is 
connected  neon  indicator  light  "output/yield  d”*  outlying  to  the 
fcopt/le'iding  panel  of  unit  DShp.  It  burns*  when  tube  is 

cpen/disclosed  by  the  incoBing  Boaentua/iapulse/pulses.  The  pulse 
duration  of  nultivibrator  is  selected  so  that  at  the  snail est 
repetition  frequency  of  trigger  pulses*  equal  to  30  Hz*  the  glow  of 
tube  would  be  well  distinguished. 


The  coded  indicator  preaise/iapulses  fron  delay  line  enter 

through  capacitor  €30  to  the  first  grid  of  the  cascade/stage  of 
agreenents*  aade  on  tube  Lj  (6Zh2P) * and  to  the  second  and  third 
grids  - through  capacitors  Cat  and  C|«  respectively.  The 
cascade/stage  of  agreeaent  is  closed  on  all  grids  by  the  negative 
voltage*  renoved  froa  divider/denoainaters  B«i*  B40*  84s*  B44*  P44* 
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84a  and  wear/operat€s  only  in  the  case  «hen  it  triggers  itself 
siialtaneously  on  all  grids. 
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Pig-  78-  Onit  the  DShP:  1-  • 6.  pilot  laips;  2 - the  toggle  switch  of 
■easoring  aeter;  3 - aeasuring  instcaaent;  4 - shielding  cap;  5 - the 
toggle  switch  of  the  start  of  the  illuaination  cf  aeasuring  aeter;  7, 

13-  the  potentioaeters  of  the  adjustaent  of  displaceaent ; 8,  10. 
safety  device/f uses;  9 - the  indicator  light  of  blowing:  11  - the 
stud  switch  of  courses:  12  the  pilot  laap  of  the  collected  code. 
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In  the  cascade/stage  of  aatching  in  parallel  tc  the  first  grid  is 
connected  the  diode  Os*  which  is  liaitei  on  the  nininua.  Froo  plate 
load  the  noientua/inpulse/pulses  approach  shock-excited 

oscillator  on  the  left  half  of  tube  (6M1P)  , also*  from  it  - to 
cathode  follower  on  the  right  half  of  tube  La-  These  cascade/stages 
are  analogous  in  diagran  to  cascade/stages  on  tube  La<  Fron  the  load 
of  cathode  follower^  inductor  aonentun/inpulse/pulses  are  supplied  to 
the  output/yield  of  the  unit  of  DShP. 


Unit  OShP  obtains  feed  fron  the  special  unit  (see  Fig.  11), 
asseabled  on  chassis/landing  gear  of  the  unit  of  DShP.  Alternating 
voltage  6.3  in  is  reaove/taken  fron  separate  filaaent  transfer  ner 
lr|.  for  obtaining  direct/constant  voltage  - 105  in  serves  the 
seleniun  rectifier  Dj  with  gas  stabilizer  Ls  (SG-3S). 


Direct/constant  voltage  v2d0  v for  the  feed  of  the  anode  and 
shielding  circuits  is  reaove/taken  fron  the  stabilized  selenium 
reebifier  0|,  L4  (6MI3S),  L,  (6Zh8) , L|  (36-2S). 


Alternating  current  with  voltage  208  v and  frequency  400  Hz  is 
supplied  fcoa  the  coaaon/ general/total  cabinet  cf  the  power  through 
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the  ktlfe  coupling  P3  (tecninal  2«  3),  the  safety  device/fuse  Pr^  to 
the  ptiaary  windings  of  tcansfornecs  Trz»  Tra. 


Copstructions,  Unit  (Fig.  78)  is  assenbled  on  rectangular 

chassis/landing  gear.  On  chassis/lnnding  gear  are  arranged  two  unit 
of  end  devices^  the  seleniun  rectifiers,  the  transforners  of  the  unit 
of  power#  delay  line  of  an  alternating/variable  in  the  end  devices 
and  the  network  eleaents  of  feed.  Electrical  aounting  is  aade  in  the 
baseaent  of  chassis/landing  gear. 


TO  the  front/leading  panel  of  unit  are  derived  the  tubes  of  IL| 
"outpct/yield  0-1"  and  IL,  **ootpat/yicld  D-2",  aeasuring  aeter  IP| 
with  cap  covering  the  dial  light  of  the  dial  face  of  IP|  and  toggle 
switches  fi^  switching  the  controlled/inspected  voltages  and  83  the 
start  of  the  illnaination  of  the  dial  face  of  IPi # potentioaetecs  Rj 
"the  displaceaent  of  aaaaaa  "and  B«  - the  "displaceaent  of  aaaaaa", 
the  stad  switch  of  codes#  tube  of  the  aonitcring  of  the  collected 
code#  the  safety  device/fuses  of  PB|  during  feed  circuit  208  in#  100 
Hz  and  Prj  during  the  circuit  of  anode  feed#  tube  the  NLj  of  the 
aonitcring  of  blowing.  Unit  is  Inserted  into  cabinet  NNU  and  is 
fastened  nondcop-out  sccew/prop®H«i^s. 
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Pig.  79.  puBcticMial  diagrsB  of  BOZ. 

K«;:  (1).  Banging  channel.  (2).  Cascade/stage  of  addition,  (eaf) . 
Cascade/stage  of  blanking  DI.  (8).  Oscillator  of  inpact  excitation. 
(5).  Cathode  follower.  (6).  Output/pield.  (7).  Input.  (8).  Froa.  (9). 
Cascade/stage  of  the  linitation  of  charging.  (10).  Cathode  follower. 
(11).  Channel  of  the  blanking  of  inter nally-prcduced  noise  and 
linitation  of  charging-  (12).  Oscillator  of  pilot  lanp.  (13). 
Counting  circuit-  (Ik).  Cascade/stage  of  addition.  (15).  Anplifier- 
(16).  Blanking  signal  to  the  unit  of  DShP.  (17).  Cathode  follower. 
(18).  Indicator  channel.  Onit  of  the  linitation  of  charging. 


This  unit  serves  for  the  addition  of  the  decoded  ranging  and 
indicator  noaentun/inpulse/pulses,  which  ccie  in  froi  units  DShP  and 
SSho#  for  the  suppression  of  internally-produced  noise  (fron  the 
transnitters  of  radio  beacon)  and  of  linitation  of  charging  the 
transnitter  P-20D.  Page  95. 
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Pig.  80.  sch«Mtic  diagraa  BOZ. 


K«y:  (1).  Charging  ia  ontput/pield.  (2).  Inpat.  (eaf).  Illegible.  | 

(8).  Linitation.  (5).  Cgntrol/chacklng.  (6).  output/yield.  (7).  | 

' I 

farget/parpose.  (8).  Inpat.  (9).  Outpat/yiald.  |10).  llluainat ion.  | 
(11).  0£f.  (12).  Fora.  (13).  Illegible.  (U).  in.  Froa  the  j 

ootpat/yield  of  unit  are  reaoved  the  trigger  poises  on  unit  ShDA,  I 

indicator  Boaentoa/iapalse/palses  on  PPI  and  blanking  - for  the  | 

cloaing  of  unita  DshP  and  DShO  for  a period  of  the  eaission/radiation  1 

% 

of  transaitters.  I 


The  blanking  (closing)  of  the  decoders  of  receivers  for  a period  t 
of  the  eaisaion/radiation  of  signals  by  transaitters  is  necessary  for  ; 
the  eiception/eliaination  of  the  penetration  of  the  false  trigger 

•) 

poises  on  the  encoder  of  the  traasaitter  P-200  and  appearance  of 

4 

false  aarkers  on  screen  PPI. 


The  linitation  of  charging  the  transaitter  P-20D  is  introduced 
for  the  prevention  of  its  overloadings  if  the  noaber  of  aircraft, 

which  work  with  radio  beacon*  exceeds  the  peraiasible  a noun t.  The 
cascade/stage  of  the  linitation  of  charging  "cots  oat"  part  of  the 
inconing  nonentaa/inpalac/palses*  propcrtional  to  the  anoant  of 
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9>fotc«,  and  it  sopports  vith  aliost  constant  the  aedlua  frequency  of 
the  deaand  of  cange*finders  signal.  As  a result  of  this  the  aedius 
froOutncy  of  obtaining  the  ansver/responses  by  any  of  the  requesting 
aircraft  vill  be  less  than  the  interrogation  frequency  to  the  value, 
proportional  to  the  overloading  of  the  trassnitter  p~20d. 

The  functional  diagraa  (Fig.  79)  contains  the  channels:  ranging, 
indicator,  the  blanking  of  internally'^produced  noise  and  limitation 

of  charging  the  transnitter  P*20D. 

Banging  channel  is  ictended  for  the  addition  of  the  ranging 
■onentun/ia pulse/pulses,  sent  froa  the  units  of  decoders  MPO  and  NPn, 
fornation  of  reciprocal  ranging  aoaentue/iapulse/pulse,  indication  of 

the  passage  of  ranging  aosentua/ia pulse/pulses  and  reading  of  their 
average  repetition  frequency  at  input  or  output/yield  of  unit,  and 

also  blanking  for  the  purpose  of  the  suppression  of 
internally'' prod  need  noise  and  liaitation  of  charging. 

(age  96. 
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The  foceed  ranging  eoeentae/inpalse/pulses  D-1,  D-2,  D-3  frost 
onits  DShP  and  DShO  staable  to  the  cascade/stage  of  addition,  but 
after  it  £to  the  cascade/stage  of  blankieg  dripped  "d**  and  counting 
circuit.  To  the  cascade/stage  of  blanking  fron  the  channel  of  the 
blanking  of  the  interna Ilf* produced  noise  through  the  cathode 
follower  and  the  cascade/stage  of  the  Unit  at  ion  of  charging  are 
supplied  the  blanking  nonentun/inpulse/pulses.  In  passing  by  the 
cascade/stage  of  blanking,  ranging  nonentun/inpulse/pulses  are 
supplied  to  shock-excited  oscillator,  fron  ontpnt/yleld  of  which  the 

nonentun/inpulse/pulses  through  the  cathode  follower  enter  unit  dzd. 
Furthernore,  the  nonentun/inpulse/pulses  free  cathode  follower  are 

headed  for  counting  circuit  and  the  cascade/stage  of  the  indication 
of  the  passage  of  ranging  nonentun/inpulse/pulses. 


Indicator  channel  is  intended  for  the  addition  of  the  decoded 
recipcocal  nonentun/inpulse/pulses  for  a greund-based  Inaicatlon, 
which  enter  fron  the  units  of  decoders  MPO  and  but  also  the  delivery 
of  indicator  nonentun/inpulse/pulse  PPI. 


Fron  the  units  of  decoders  RPD  and  of  MPO  the  reciprocal 
indicator  nonentun/inpulse/pulses  I'-l,  1-2,  1-3  are  susnarlzed  in  the 
cascade/stage  of  addition  and  then  through  the  output  cathode 
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followec  ace  supplied  op  cable  on  PPI« 


fhe  channel  of  the  blankiny  of  intecnally-pcoduced  noise  and 
liaitation  of  charging  is  intended  for  the  creation  of  the  blanking 

■oaentaa/iapalse/pulses#  which  lock  ranging  channel  and  the  units  o£ 
decoders  RPO  and  of  IPO  for  a period  of  the  eaission/radiation  cf 
transnittecs  P-20A  and  P-20B.  The  suppressor  pulses  ZS-1  and  ZS>2 
fcoa  the  unit  ShDA  approach  the  cascade/stage  of  addition-  The 
resulting  nonentun/inpulse/palse  is  asplified  and  is  supplied  to  the 
cascade/stage  of  the  addition  of  the  blanking 

■onentun/inpulse/pulses,  and  then  - on  the  cascade/stage  of  the 
blanking  of  the  channel  of  «d»  for  its  closing. 


The  saae  resulting  aonentnn/iBPiilse/pulse  is  supplied  froo  the 

cascade/stage  of  addition  tc  another  output  aaplifier  stage,  froa 
which  receives  the  blanking  negative  pulse  for  the  closing  of  the 
units  of  decoders  WP8  and  NPO.  The  cascade/stage  of  the  liaitation  of 
charging  forn/shapes  the  blanking  aoaentua/iapulse/pulses. 


Scheaatic  diagcaa  (Pig-  80).  Banging  channel-  The  decoded 
ranging  ■osentuVinpttlse/pulses  froa  the  unit  cf  the  decoder  of  npu 
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through  the  transient  coupling  PM2-2  (terninal  15,  16)  and  froa  the 
unit  of  the  decoder  of  the  IPO  through  the  adapter  socket  pm 2- 3 
(terninal  2h)  approach  the  cascade/stage  of  addition,  assenbled  on 
three  geraaniun  diodes  D^,  D«.  Diodes  are  loaded  for  the 

consoB/general/total  load  fix*  The  utilized  circuit  does  not  give  the 
total  addition  of  the  sinultaneousl;  inconing 

nonentnn/iapulse/pulses.  In  the  case  of  the  siiultaneous  arrival  of 
two  OK  three  noeeatua/iapolse/pulses  on  load  Bx  is  isolated  only 

greatest  on  the  basis  of  pulse  anplitnde,  since  for  renaining  signals 
(snaller  in  aaplitude)  diodes  turn  out  to  be  clcsed. 


Proa  the  load  of  the  cascade/stage  of  addition  positive  ranging 
aoBentoa/iapulse/pnlses  through  capacitc  Cgs  will  be  feed/conducted 
to  the  control  electrode  of  the  cascade/stage  of  the  blanking,  aade 
on  the  tube  In  (6Zh2P).  The  cascade/stage  cf  blocking  on  control 
elect  code  as  the  negative  voltage*  reaoved  froa  divider/de noninator 
B*e  bullet  potential  on  the  third  grid.  To  the  third  grid  of 
tube  froa  the  cascade/stages  of  additicf  and  liiitation  of  charging 
are  supplied  the  blanking  noaentna/inpulse/pulses.  In  connection  with 
the  fact  that  the  repetition  frequency  cf  the  langing  and  blanking 
noaentna/inpulse/pulses*  which  eater  on  both  grids,  and  also  the 
duration  of  the  blanking  noaentun/lapnlse/ pulses  can  change  over  vide 
lisits,  and  consequently*  will  be  changed  the  paraneters  of  output 
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p«ls«8«  into  the  circuit  of  cnscnde/stage  is  introduced  the  fixation 

of  the  grid  nodVconditions  of  tube.  Fixation  of  the  node/conditions 
of  tube  on  the  first  and  third  grids  is  provided  by  connection  to  the 
grid  resistors  and  Bta  diodes  Ds  and  through  vhich  are 
discharged  the  block  capacitors  in  the  pulse  separations. 


Page  97. 


During  the  absence  of  the  blanking  aoaentni/iapulse/pulses  on 
the  third  grid,  the  tube  Ln  works  as  usual  aaplifier.  Entering  the 
[illegible]  grid  aegative  pulse  cuts  off  cascade/stage,  thereby  not 
passing  ranging  aoaentua/ispulse/pulses  on  the  output/yield  of 
channel. 


Pron  the  plate  load  of  cascade/stage  the 

sosentu^/iapulse/pnlses  across  capacitor  go  to  the  start  of 
oscillator  with  collision  excitation.  Oscillator  is  nade  on  the  left 
half  of  the  tube  La«  (6I1P).  The  plate  load  of  cascade/stage  is  the 
duct,  which  consists  of  inductance  coil  L|,  the  wiring  capacitances 
and  coil  capacitance  L|.  Duct  is  shunted  by  resistor/resistance 
which  suppresses  free  oscillations  in  duct,  naking  it  aperiodic. 
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The  entering  ■oeeatan/ispolse/pulse  cats  off  the  left  half  of 
the  tube  and  in  plate  circait  the|  appear  natural  oscillaticns« 
whereupon  the  first  positive  half- period  of  oscillations  is  supported 
b|  a sharp  decrease  in  the  anode  cathode  current#  and  negative 
half- period  is  suppressed  by  by-passing  resistor/resistance  and 
the  tube#  which  is  open/disclosed  after  coapletion  of  the  action  of 
the  entering  noBentoa/inpolse/pnjLse. 


For  the  linitation  of  the  aaplitude  of  the  appearing  in  duct 
■oaentua/iapulse/palse  into  circuit  is  introduced  negative  current 
feedback  through  the  cathode  resistor/resistance  b«4«  The  obtained 

■oaentun/inpulse/pulses  fros  the  plate  circuit  through  capacitor  C;s 
approach  the  grid  of  the  cathode  follower#  assesbled  on  the  right 
half  of  the  tube  L|«  and  closed  by  the  negative  voltage#  which  is 
resoved  fros  divider/denoainator  B»7#  Cathode  follower  is 

applied  for  the  agreesent  of  the  high  output  resistance  of 
shock-excited  oscillator  sith  the  low  cesistoc/resistance  of  the 
cable#  which  transsits  output  ranging  sosentus/ispulse/pulses  on  unit 


DZD 
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for  a ■onitocing  of  the  passage  of  ranging 
■osenta^/lapalse/palses  into  the  clrcnit  of  unit  Lake  is  introduced 
the  special  indicator  cascade/stage,  nade  on  the  tube  Lt«  (6N1P) 
according  to  the  circuit  of  the  Malting  aultiviteator  eith  cathode 
coupling.  In  parallel  to  the  load  of  cascade/stage  Bst  is  connected 

indicator  light  MLi  "output/yield  d**«  established/installed  on  the 
front/leading  panel  of  unit  lake  and  burning  at  the  torgue/nonent  of  1 

the  adnlssion  of  ranging  aonentue/inpulse/pnlse.  The  pulse  duration  1 
of  snltiMlbratoc  is  establish/installed  so  that  at  the  noainal  (ulse 
repetition  rate,  equal  to  30  Bz,  the  gloe  of  tute  would  be  is  well 
distinguished. 

I 

I 

I 

1 

f 

The  counting  circuit,  introduced  into  ranging  channel,  serves 

for  the  neasurenent  of  the  average  pulse  repetition  rates  at  the 
input  into  unit  Lake  and  output/yield  fzon  it.  Banging  ^ 

■onentun/lnpulse/pulses  froe  the  cascade/stage  of  addition  (during 

] 

the  nonltorlng  of  the  frequency  of  input  pulses)  or  fron  output  ] 

I 

cathode  follower  (durih9  the  eonitoring  of  the  frequency  of  output  | 

pulses)  are  supplied  through  switch  B|  "input-  cutput/yield"  and  j 

capacitor  Ci  to  the  grid  of  the  left  half  of  tuke  Lt  closed  | 

1 

by  negative  voltage  fros  divider/denoninator  B«.  Bs-  | 
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The  incoiing  positive  ranging  ■oaentoa/iapnlse/pulses  trigger 
casca de/stage « also*  on  load  coaBon/genecal/total  with  the  load 
of  the  expanding  a u It i vibrator*  asseabled  on  tube  Lg  (6M1P)*  appears 
the  negative  pulse*  which  through  capacitor  C4  is  supplied  to  the 
grid  of  the  right  half  of  tube  Lt*  activating  of  aultivibrator.  Proa 
load  B|o  tube*  opened  in  the  absence  of 

■osentua/iapulse/pulse*  is  reaoved  the  positive  pulse  and  is  supplied 
through  capacitor  Cj  to  the  grid  of  the  closed  in  the  absence 

Boaentua/iapulse/pulse  of  the  cathode  follower*  asseabled  on  the 
right  half  of  tube  If  Begative  grid  voltage  of  cathode  follower  is 

supplied  froB  dlvider/denoainator  Bt*  6»*  In  parallel  to  load  R7 
cathode  follower  is  included  instruaent  IP|*  which  aeasures  the 
average  current*  which  takes  place  through  the  tube.  Yalue  of  the 
current  is  proportional  to  the  nuaber  cf  scientUB/iB pulse/pulses* 
which  enter  the  cathode  follower  per  unit  tine. 


Cage  98. 


Indicator  channel.  The  indicator  Boaentua/iapulse/pul ses  l-l* 
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2'**2f  that  aater  ftoa  the  oait  of  the  decoder  of  the  HPU  through 

the  coapliag  P82*‘2  (teraiaal  13,  18)  aad  the  contacts  of  relay  R4, 
and  also  froa  the  unit  of  the  decoder  of  the  BPO  through  junction 
PI2*>3  and  the  breaking  contact  of  relay  are  supplied  to  the 

caacade/stage  of  addition,  this  cascade/stage  consists  of  three 
diodes  Dj,  D«t  aorking  on  one  coaaon/general/total  load  Sj . The 

circuit  profides  the  noatotal  addition  of  signals  as  in  ranging 
channel. 


Proa  load  Bt  of  cascade/at age  indicator  aoaentun/iapulse/ pulses 
through  capacitor  Cay  and  resiator /resist a nee  Baa  pass  to  the  grid  of 
cathode  follouar,  while  froa  its  load  B«e  are  supplied  on  cable 

to  the  output  terainal  of  9 couplings  Pi2*2  and  further  - on  PPi. 
Belays  Pt  and  Pa  serve  for  providing  the  separate  indication  of  the 
aircraft,  which  work  according  to  the  fnndaaental  and  siaplified 
versicn. 

Channel  of  the  blanking  of  internally'-produced  noise  and 
liaitation  of  charging*  Suppressor  poises  (ZS-1,  ZS-2)  froa  the  unit 

of  the  ShDh  through  the  coupling  PB2*2  (terainal  10,  11)  approach  the 
cascade/stage  of  addition,  aade  on  the  tube  Lia  (6X2P) . Cascade/stage 

works  on  one  coaaon/general/total  load  Bt*  and  is  assenbled  according 
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to  the  circuit  of  the  noototal  addition.  Sapprecaor  pulses « passing 
through  the  sunning  cascade/stage«  are  isolated  on  the  load  of 
cascade/stage  and  fron  it  through  capacitor  they  are  supplied  to 
the  closed  output  anplifier*  assenbled  on  the  left  half  of  the  tube 
(6M1P)  and  the  right  half  of  the  tube  (6M1P),  which  are 
included  in  parallel. 


to  the  control  electrodes  of  tubes  given  negative  displacenent 

fron  divider/denoninator  B«4.  In  the  circuit  of  cascade/stage  is 

utilised  the  fiiation  of  the  node/conditions  of  tube  on  the  first 
grid  because  of  start  in  parallel  to  the  grid  resistor  of  the  diode 
Oto*  ehich  abstract/renoves  charges  fron  block  capacitor#  thereby 

providing  with  constant  the  potential  of  grid  independent  of 
freguency  and  duration  of  the  inconing  losentun/iapulse/pulses. 


fron  the  plate  load  of  anplifier  849  the  negative  pulses  across 

capacitor  Ccq  and  the  coupling  PI2->3  (terninal  10#  21)  go  to  th«f 
third  grids  of  the  video  nnplifiers  of  the  units  of  decoders  NPO  and 
IPO#  cutting  off  then  for  n period  of  the  eniss ion/radiation  of 
signals  by  the  transnitters  P~20I  and  P-20D. 


OOC  » 77080017  PAGE 

fttrtheiioie,  froi  load  &•«  caecade/stage  cf  addition  the 
suppressor  pulses  are  supplied  to  closed  with  negative  voltage  icon 
divider/denoainatoc  B«4  the  aapliiier,  aade  on  the  right  half  of 

the  tube  Lax  with  £ ixatioa  of  the  aode/conditiccs  of  grid  by  the 
diode  Dto-  Bosentua/iapulse/pulses  are  aaplified  and  froa  the  load  of 
ca^ade/stage  Bs«  through  capacitor  Cta  approach  the  grid  of  the 
cathode  follower,  asseabled  on  the  right  half  of  the  tube  Lto  (6N1P). 

Cathode  follower  works  with  positive  voltage  on  control 
elect  code  because  of  the  connection  of  grid  resistor  (<93  to  plus  of 


power  supply. 


The  obtained  on  load  899  aoaentua/iapulse/pulses  pass  circuit 
84a*  Cx9  and  are  sent  to  the  third  grid  of  the  cascade/stage  of  the 
blanking  of  ranging  channel,  cutting  off  it  for  a period  of  the 
eniss ion/radiation  of  transnitters  P-20A  and  P20D. 


The  cascade/stage  of  the  foraation  of  the  klanking 
aosentun/iapulse/pulses  of  the  liaitation  of  charging  is  assembled  on 
the  left  half  of  the  tube  Ijo*  Into  the  cathode  circuit  of  the 
cascade/stage  through  dividcr/denoainatcr  B«3»  Bsz*  Bts  given 
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negative  voltage  froa  the  noit  of  rectifiex  11  kV  of  the  transaittex 
P-20D*  The  plate  load  of  caecade/stage  is  the  resistoc/cesistance  £$7 
• the  grid  resistor  of  the  cascade/stage  of  blanking.  To  the  control 
elect tode  of  the  cascade/stage  through  res^^tor/resistance  849  is 
given  the  voltage  - 105  in.  The  ao de/conditions  of  tube  is  selected 
by  a change  in  the  voltage  on  cathode  by  potentioaeter  852  the 
"liaitation  of  charging"  so  that  during  nornal  charging  the 
transaitter  P-200  the  cascade/stage  is  closed. 


in  increase  in  the  charging  decreases  the  negative  supply 
voltage  of  the  transaitter  P-200,  which  is  supplied  to  the  circuit  o£ 
the  cathode  of  cascade/stage,  upon  reaching  of  negative  voltage  on 
the  cathode  of  the  level  of  liaitation,  the  cascade/stage  is 
open/disclcsed  and  froa  resistor/resistance  897  is  reaoved  negative 
aoaentua/iapolse/pulse,  which  closes  the  cascade/stage  of  the 
blanking  of  ranging  channel,  in  anode  value  cascade/stage  there  is 
toggle  switch  Bf,  which  includes  the  cascade/stage  of  the  liaitation 

of  charging.  Page  99. 
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fig.  81.  Doit  Lake:  1 - the  toggle  switch  ci  the  start  of  the 
■ode/conditions  of  the  lieitatioa  of  charging;  2 > aeasuring  aeter; 
eaf  > the  toggle  seitch  of  switching  aeasuring  aeter;  4 - the  toggle 
switch  of  switching  the  illuaination  of  the  scale  of  aeasuring  weter; 
5#  6,  7,  8,  9,  11,  12,  13,  14  - aonitoring  Jacks;  10  - indicator 
light.  Constructions.  Onit  (Pig.  81)  is  asfeabled  on  rectangular 

chassis/landing  gear.  The  electrical  acwnting  of  unit  is  aade  in  the 
baseaent  of  chassis/landing  gear,  ill  supply  vcltagees,  the  input  and 
output  signals  of  unit  are  supplied  through  two  knife  couplings,  the 
arranged/located  froa  the  back  chassis/ landing  gear. 

On  the  front/leading  panel  of  onit  ate  arranged  toggle  switch  Bg 
switching  on  of  the  liaitation  of  charging,  the  instruaent  iPi,  which 
aeasorea  the  aediua  frequency  of  pulse  advancing,  toggle  switch  B3 
start  of  the  illuaination  of  the  instruaent  IP|,  toggle  switch  B^, 
which  changes  over  counting  circuit  to  input  or  output/yield,  the 
indicator  light  Hl>t,  which  signals  about  the  passage  of  ranging 
aQaentoa/iapolse/polses  through  the  onit  Lake,  sonitoring  jacks  for 
checking  noaentoa/iapolse/polses  along  escillcgraph. 

Onit  of  a suppleaentary  delay  in  the  range  finder. 


I 
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This  unit  serves  for  a delay  ip  the  decoded  interrogation  pulse 
on  the  value,  equal  to  the  initial  delay  in  the  phantastron  of  the 
aircraft  aeasuring  unit  of  arianth.  Delay  factor  (131.2  pss)  is 
reached  because  of  the  application /use  of  an  ultrasonic  delay  line. 

Functional  diagraa  (Fig.  82).  Hoaentua/iapulse/palses  froa  unit 
lake  approach  the  series-connected  the  variable  delay  lines  in  the 
unit  DZD.  The  first  and  third  delay  lines  (on  0.3  pss  and  2 m^s)  are 
intended  for  the  adjustaent  of  coaaon/general/tctal  delay  during 
zero-setting  of  range.  The  second  delay  line  (on  1 ps)  it  serves  for 
the  coapensation  for  the  scatter  of  the  ratings  of  delay  lines. 

Since  to  transait  aoaentua/ia pulse/pulses  through  the  ultrasonic 
delay  line  without  considerable  distortions  is  iapossible,  thea  they 
convert  into  signals.  To  avoid  distortions  the  signal  carrier 
frequency  is  selected  of  the  calculation  of  the  fornation  of  each  of 
thea  not  less  than  seven  tiaes  by  the  periods  of  high-frequency 
oscillations. 
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In  the  oatpat/yield  of  the  third  line  c£  pulse  delay  approach 
the  driver,  which  cons'sts  of  video  anplifier  and  shoe k^ex cited 
oscillator.  The  unit  of  driver  converts  sosentus/iapulse/pulses  into 
the  radio  poises,  which  are  necessary  for  excitation  of  ultrasonic 
delay  line. 


The  obtained  in  shock>excited  oscillator  signals  are  supplied  to 
wltrasonic  delay  line,  where  they  are  delayed  on  129.5  pss.  In 
passing  by  this  delay  line,  signals  considerably  they  are 
attenwate/weakened.  For  the  cospensatioq  for  line  loss  the  signals 
approach  four-stage  asplifier.  Then  they  are  detected,  and  the 
obtained  aosentos/ispulse/polses  are  supplied  to  two-stage  video 
asplifier  with  cathode  efficiency.  Ftos  the  output/yield  of  the  unit 
OZD  the  aosentua/ispolse/pulses  enter  unit  ShOI. 


Scheaatic  diagraa  (Fig.  83,  see  insert).  Pros  unit  Lake  the 

Bosentua/ispulse/pulses  through  the  knife  junction  P«  (terminal  16) 
are  supplied  to  variable  delay  lines  on  0.3  pss,  1 ps  even  2 pss. 
These  lines  are  ten-link  low-pass  filters  with  T-shaped  cells  and 
resoval/outlets  fros  each  cell.  Delay  line  of  2 pss  is  for wed  of  two 
lines  with  delay  on  1 ps  each.  Page  100. 
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Pig.  82.  Fanctional  diagram  of  the  unit  DZD. 


K«y:  (1).  Driver.  (2).  Input.  (3-*).  Illegible.  (5)  electrical  line 
delay  r 2 pss.  (6).  Video  aaplifier.  (7).  shock-excited  oscillator. 
(8).  Outpnt/yield.  (9).  Video  aaplifier  with  cathode  efficiency. 

(10).  Aaplifier  of  radio  pulses  with  detector.  <11).  Delay  line  r = 
129.5  |iss.  (12).  Aaplifier.  The  cells  cf  delay  lines  are  changed 

over  Nith  the  aid  of  switches  Bi  the  "range-zero  calibration"  - 
"accurately"  and  Bs  the  "range-zero  calibration*  - "roughly",  derived 
on  the  front/leading  panel  of  unit.  The  series  connection  of  delay 
lines  Bakes  it  possible  to  accurately  fit  the  delay  in  unit,  which  is 
by  131.2  pss. 


For  the  suppression  of  reflections  froa  the  dead  endings  of 
delay  are  loaded  for  resistor/resistances  B33,  834,  B39,  equal  to 
wave  iapedance.  Froa  the  lines  of  pulse  delays  through  cable  approach 
the  video  aaplifier,  asseabled  on  tube  If  (6H1P)  according  to 
aaplifier  circuit,  during  resistor/resistances.  Displaceaent  is 
supplied  froa  divider/denoainator  834,  833.  Froa  plate  load  the 
Boaentua/iapulse/pulses  across  capacitor  C34  go  to  the  grid  of  the 
cathode  follower,  aade  on  the  left  half  of  tube  L«  (6M1P),  and  they 
cut  off  it. 
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On  the  eight  half  cf  tabe  L«  is  aseesbled  the  shock-excited 
oscillator  according  to  antoindnetive  oscillator  circuit 
self-excited.  The  dnet  of  oscillator  L7  is  inclined  at  frequencies  15 
♦ 0.5  BHz.  The  load  of  cathode  follower  is  connected  in  parallel  to 
the  duct  of  oscillator  and  will  shunt  it,  pceveqting  the 
•elf-excitation  of  oscillator. 

The  inconing  aoaeatoa/inpulse/pnlses  cut  off  cathode  follover. 

Its  output  resistance  sharpli  increases,  the  shunting  of  the  duct  of 
oscillator  it  decreases,  and  it  is  self-excited  at  frequencies,  which 
corresponds  to  the  tuning  of  duct  L7. 

The  duration  of  the  signals  of  oscillator  corresponds  to  pulse 
dotation  at  the  inpat  of  the  unit  DZD.  Signals  are  renoved  iron  the 
secondary  winding  of  the  natching  duct  i«,  connected  in  anode 
ciccnit,  and  they  ace  supplied  to  the  input  of  the  ultrasonic  delay 
I line  in  the  lE-5. 

I 

I 

r The  operating  principle  of  nltrasonic  delay  line  is  conprised  in  1 
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the  fact  that  the  electrical  oscillatioas  ace  ccnverted  into 
a«chanical  ultrasonic,  which  are  propagated  in  this  line  along  broken 
trajectory,  being  repeatedly  reflected  froa  the  faces  of  line.  At  the 
outpnt/yield  of  line  aechanical  ultrasonic  vibrations  again  ace 
converted  into  electrical.  Because  of  the  large  path,  which  passes  by 
ultrasonic  vibrations  in  delay  line,  and  tc  aultiple  reflections  the 
signals  at  the  output/yield  of  line  are  obtained  the  delayed  to  129.5 
pss  and  strongly  weakened. 


In  the  output/yield  of  the  ultrasonic  line  of  signal  delay 
approach  the  grid  of  the  first  cascade/stage  of  awplif ication,  is 
assenbled  to  tube  Lt  (6Zh1P)«  The  plate  load  of  cascade/stage  is  the 
coupled  circuit  Lt*  P&9*  100a. 


T fflf  IlillUlWil 
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Fig.  83.  Th«  scbcBatic  diagrai  of  the  block  DZO, 


K«?:  (1)-  lapllfier.  (2).  Circuit,  (eafy.  Housiog.  (4).  Videos.  (5) 
Illegible.  (6).  Driver. 


Page  101. 
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Pig.  84.  Onit  DZD:  1.  , 3.  control  sockets;  2 • the  potentioieter  o£ 
the  aiplitede  ccntcol  of  oetpat/yield;  4 the  switch  of  fine 
adjastnent  the  ballet  of  range;  5 - the  switch  c£  the  rough 
range^zero  calibration.  Cascade/stage  works  with  autonatic 
displacenent.  The  signals,  obtained  in  the  plate  circuit  of  tube  Lt* 
transnit  to  the  grid  circuit  of  the  second  cascade/stage  of  the 
anplification,  assenbled  on  tube  L«  (6Zh1P)  according  to  analogous 

ciccuit.  Displacenent  to  the  second  cascade/stage  is  renoved  from 
dividcr/denoninator  83 |,  B33.  A change  in  the  displacenent  on  the 
grid  of  tube  changes  the  anplitude  of  output  signals.  Proa  the 
Ctttpot/jield  of  the  second  cascade/stage  the  signals  approach  the 
third,  and  then  to  the  fourth  the  cascade/stages  of  aaplif ication, 
which  work  with  autonatic  displacenent.  The  ccaaon/general/total 
aaplifier  gain  of  signals  is  not  less  than  69  dE. 


The  intensive  signals  fron  the  fourth  cascade/stage  are  supplied 
to  detector  D|  (D»2Te) , which  converts  then  intc 
aonentan/inpulse/pulses.  Pros  the  load  of  detector  the 
aonentua/iapalse/pulses  through  capacitor  approach  the  grid  of 
the  video  anplifier,  assenbled  on  tube  I3  (6P1P)  according  to  ciccuit 
with  load  in  cathode.  Displacenent  to  tube  is  renoved  fron 
dividcr/denoninator  Bto#  Bit.  The  intensified  bf  the  first 

cascade/stnge  nonentoa/iapulse/pulses  are  supplied  through  capacitor 
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C|7  to  the  grid  of  the  closed  in  the  absence  signal  of  cathode 
follower  on  ti^e  l.»  (6P1P).  Pros  load  Bt«  pulses  through  cable  they 
approach  unit  ShOh. 


Onit  DZD  obtains  feed  fros  the  coison/general/total  rectifier  of 

unit  the  hearth  through  the  tersinals  of  knife  coupling  Pg,  In  the 
filauent  circuits  of  anplifiers  are  included  the  decoupling  filters 
of  the  type  *LC  **for  the  eliuination  of  its  self'>ezcitation. 


Constructions.  Onit  is  asseubled  on  rectangular  chassis/landing 
geai;  (fig.  84),  in  which  arc  installed  the  driver,  ultrasonic  delay 
line,  variable  delay  lines  and  the  cascade/stages  of  auplification. 
The  electrical  aounting  of  unit  is  nade  in  the  baseaent  of 
chassis/landing  gear. 


On  the  front/leading  panel  of  unit  arc  placed  potentioaeter  Bjt 
the  "aaplitude  of  output/yield",  switches  E|,  E«  and  aonitoring 

jacks. 


-.1 


the  input  and  output  pulses  of  unit,  and  also  supply  voltage 
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ent«r  tkroogh  the  barnt  coaplings*  arrange/ located  froa  the  back. 
Unit  is  inserted  into  cabinet  of  RPD  and  is  fastened  nondropout 
Ecrew/propellers. 


power  snppl|  unit  of  ground'-based  receptor. 


Scheaatic  diagraa  (Fig.  85).  The  feed  of  units  hearth,  DZD,  oz 
of  the  cabinet  of  IPO  conducts  froa  the  separate  unit  7P0D. 


Froa  the  output/yield  of  the  unit  VPOD  is  taken  direct/constant 
▼oltage  OOO  ▼ with  current  130  ah,  stabilized  direct/constant 
voltages  ♦250  v with  current  300  ah,  ♦125  v with  current  270  wA,  -105 
V with  current  20  ah. 


Bectifier  obtains  feed  froa  coaaon  aains  of  radio  beacon  (208 
in,  too  Hz)  on  value;  coupling  P^  (terainal  2,  eaf)  the  contacts  of 
the  tcggle  switch  of  the  switching  on  of  aains  cf  unit  83  are  the 
safety  device/fuse  PBt,  shunted  by  resistor/resistance  Sss  with  necn 

tube  RLt  - the  priaary  windings  of  transforaers  Tr^,  Tr^. 
Fartheraore,  after  toggle  switch  Bs  the  current  with  voltage  208  v 
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and  fceqaencf  «00  Bz  through  the  conpliag  Ft  (terainal  4,  5)  is 
zufplied  to  the  pciaari  windings  of  the  filaient  transforners, 
acrange/located  in  the  units  D2D,  OE,  BShF.  and  power  transforaers 
7rj,  the  arranged/located  in  unit  BShF.  Page  102. 
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Fig.  86.  Onit  ?POd:  1 * switches,  sains;  2 • the  tube  of  the 
acnitoring  of  coapleteness  of  circuit-breakers;  esf  - safety 
dewice/f uses.  Oirect/constant  Toltage  4300  in  is  resoved  fros 

the  selenins  rectifier  D4,  aade  according  tc  bridge  circuit.  This 
voltage  is  filtered  by  pi-section  filter  Dtj,  and  through 

the  coupling  P^  (terainal  7)  is  supplied  for  the  feed  of  the  anode 
and  shielding  circuits  of  units  hearth  and  lUike. 


Toltage  ^250  in  direct  current  provides  the  seleniun  rectifier 
Dj,  assenbled  according  to  bridge  circuit.  Toltage  is  stabilized  by 

the  electronic  regulator,  at  whose  tubes  It*  Lg  (6m  13s)  * 
controlling,  and  tube  I4  (62h4)  - is  anplifier.  For  providing  a 
constant  reference  voltage  into  the  cathode  circuit  of  tube  L4  is 
included  the  stabilitron  tube  Is  (S6-3S). 


The  output  voltage  of  stabilizer  is  regulated  by  potentioseter 
Bao  (^7  change  in  the  potential  of  the  control  electrode  of  tube  L4). 
Stabilization  factor  is  regulated  by  potentioseter  Rs. 


Toltage  ^250  v through  the  safety  device/fuse  Prs,  shunted  by 
circuit  fron  resistor/resistance  Rs«  and  by  the  neon  tube/laap  NLs 
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coupling  P|  (terninal  8)  enters  units  heattli«  OZD  and  Lake  for  the 
feed  cf  the  anode  and  shielding  circuits,  where  is  required  the  high 
stability  of  the  feeding  voltages. 


Pron  the  seleniun  rectifier  Dj,  assenbled  according  to  I ridge 
circuit,  is  resoved  direct/constant  voltage  *125  in.  This  voltage  it 
passes  through  filter  C7,  Dr^,  in  the  diagiai  of  electronic 
regulator.  Stabilizer  is  assenbled  on  ccntrol  tubes  L»,  L7  (6N13S), 
anplifier  (6Zh«)  and  stabilitron  tubes  I,  (SG-4S),  Lio  (SG-3S), 
which  ensure  reference  voltage  on  the  cathode  of  tube  Ls* 


Potentioneter  within  snail  Units  regulates  output  voltage 
♦125  in.  Stabilized  voltage  through  the  safety  device/tuse  Prj,  in 
parallel  to  which  is  included  circuit,  which  consists  of 
resistor/resistance  Bsv  und  neon  tube  EL9,  which  fixes  blowing,  and 
the  terninal  of  9 couplings  P|  will  be  ieed/conducted  into  the  units 

of  IPO  for  powering  anode  and  screening  circuits. 


Page  104. 
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Bectifiec  0,  serves  for  obtaining  direct/ccnstant  voltage  105 
in^  stabilised  tube  Lt>  (S6‘>3S)«  Tbe  rectifier  is  nade  according  to 
bridge  circuit  with  ripple  filter  Ct«,  era,  Cts  supplies  through 
terainal  6 coupling  Pj  the  grid* circuits  of  HPO.  Fron  this  sane 
rectifier  obtains  feed  two-stage  supporting/refecence  stabilizer  wade 
on  tubes  1^# 


Constructions.  Unit  tpod  (Fig.  86)  is  asseibled  on  rectangular 
chassis/landing  gear.  The  electrical  ncunting  cf  unit  is  nade  in  the 
baseaent  of  chassis/landing  gear.  Transforaers,  seleniua  rectifiers, 
capacitors  and  tubes  are  placed  froa  abgve  chaseis/landing  gear. 


On  front/leading  panel  are  arranged  tbe  power  switch  Bj,  of  the 
tube  ILt«  HP]  of  the  aonitoring  of  the  ccapleteness  of  safety 

device/fuses,  safety  device/fuses  Pr,,  Pr*,  Pr,,  the  shutter/valves 
of  potentioaeters  B^q  and  Bj«.  Oft  rear  wall  ace  arranged  knife 
couplings,  through  which  the  unit  is  connected  with  other  units  of 
the  cabinet  of  MPO.  Unit  is  inserted  into  cabinet  NPO  and  is  fastened 
with  the  captive  screw/pcopellers. 
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